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ABSTRACT 
MONICA ELISE CORNELIUS. Post Traumatic Stress Disorder and Substance Use 
Disorders Among Offenders: Examining the Effects of Traumatic Brain Injury, Gender, 
and Interpersonal Violence Victimization. (Under the direction of Drs. ELISABETH 
PICKELSIMER AND JEFFREY KORTE). 
Offender populations have high rates of substance use disorders (SUDs) as well as 
violence, traumatic brain injury (TBI), and post traumatic stress disorder (PTSD). The 
lack of screening and treatment of co-occurring disorders has been cited as a major 
barrier to treating SUDs in offenders. A significant proportion of the offender population 
has at least one co-occurring disorder with their substance use. Often co-occurring 
disorders are related to SUDs. Evidence suggests that interpersonal violence 
victimization (IPVV), TBI, and PTSD are related to SUD and that PTSD alone may also 
contribute to criminality. The specific aims of this research are to: 
, ,. 
(1) Determine factors associated with PTSD .. 
(2) Determine if gender differences exist in the relationship between IPVV and SUDs. 
(3) Determine whether there are differences by TBI status in the relationship between 
IPVV and SUD. 
(4) Determine factors that mediate the relationship between gender and long-term illicit 
hard drug use (HDU) and also between gender and illicit HDU severity. 
This research study used a gender-stratified random sample from the Statewide 
Investigation of Traumatic Brain Injury Among Prisoners (SITBIP) study and follows a 
cross-sectional study design. Three hundred twenty male and 316 female offenders 
housed in South Carolina state prisons were interviewed from April 2009-April 2010. We 
found that rates of lifetime and current PTSD exceeded the rates found in the general 
population, with females having over twice the prevalence as males. Overall, trauma, 
11 
psychiatric disorders, alcohol and drug use, poorer health, increased impulsivity, T81, 
and lower resiliency scores were associated with lifetime PTSD. Controlling for 
cQvariates, a 47% difference was detected in the magnitude of the association between 
IPVV and SUD, by T81 status. No differences were found in the IPVV-SUD relationship 
by gender when controlling for covariates. Finally, the relationship between female' 
gender and long-term illicit HDU and illicit HDU severity was found to be partially 




Offender populations have high rates of substance use disorders (SUDs) as well 
as violence, traumatic brain injury (TBI), and post traumatic stres.s disorder (PTSD). The 
lack of screening and treatment of co-occurring disorders has been cited as a major 
barrier to treating SUDs in offenders. 1 A significant proportion of the offender population 
has at least one co-occurring disorder with their substance use. Often co-occurring 
disorders are related to SUDs, and often exacerbate the problem. Evidence suggests 
that interpersonal violence victimization (IPVV) is related to SUDs and that TBI and 
PTSD may playa role in this relationship. Results of this research may provide scientific 
evidence to inform public policy for the inclusion of IPVV, TBI, and PTSD screenings and 
treatment in prison SUD rehabilitation programs in order to improve outcomes. This 
study analyzes data from the "Statewide Investigation of Traumatic Brain Injury Among 
Prisoners" (SITBIP) study, which consists of a random sample of 320 male and 316 
female state prison offenders. The purposes of this research are to (1) determine factors 
associated with PTSD, (2) determine if there are gender differences in the relationship 
between IPVV and SUDs, (3) determine whether there are differences by TBI status in 
the relationship between IPVV and SUDs and (4) determine factors that mediate the 
relationship between gender and illicit hard drug use (HDU) and severity. 
This research study follows a cross-sectional study design, although temporality 
of IPVV, TBI, PTSD, and illicit HDU can be determined. We will use the population 
weights for the South Carolina Department of Corrections to determine the weighted 
prevalence of PTSD. Bivariate analyses were used to determine the 
1 
association of important factors with PTSD, and comparisons were made between this 
offender population and population-based studies of PTSD. Univariate and bivariate 
analyses were used to determine (1) the gender-stratified prevalence of PTSD (2) 
factors associated with PTSD and (3) important covariates in the IPVV-SUD relationship. 
Robust Poisson regression was used to determine whether gender and TBI functioned 
as modifiers of the IPVV-SUD relationship, while mediation analysis was used to 
determine the role of factors in the relationship between gender and long-term illicit HDU 
and illicit HDU severity. Results of this research will provide scientific evidence to inform 
public policy for the inclusion of IPVV, TBI, and PTSD screening and treatment in prison 
rehabilitation programs. 
SPECIFIC RESEARCH AIMS 
Violence and substance use disorders (SUDs), which include substance abuse (SA) 
and substance dependence (SD), have led to significant social and economic costs in 
the United States in criminal justice, social services, healthcare, and lost productivity.2-s 
Federal and state spending related to SUDs totaled $374 billion in 2005, and a 2007 
study found the estimated costs of injuries due to violence was $37 billion.3,s Current 
programs aimed at assisting offenders with SUDs have low entry and retention rates and 
may not be as effective in females.1,6-9 Many offender programs do not screen for or 
consider interpersonal violence victimization (IPVV), traumatic brain injury (TBI), and 
post traumatic stress disorder (PTSD).1, 10 Evidence suggests that violence victimization 
is related to SUDs, and that TBI and PTSD may playa role in this relationship.11-19 The 
purposes of this research are to: (1) determine the prevalence and correlates of PTSD, 
(2) determine if there are gender differences in the relationship between IPVV and 
SUDs, (3) determine the role of TBI and PTSD in the relationship between IPVV and 
SUDs, and (4) determine factors that mediate the relationship between gender and illicit 
Monica E. Cornelius 
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hard drug use and severity in a statewide prison population. Results of this research will 
provide scientific evidence to inform public policy for the inclusion of IPVV, TBI, and 
PTSD screening and treatment in prison rehabilitation programs. 
Specific Aims (SA) 
SA-1. Determine the prevalence and correlates of PTSD among offenders. 
Hypothesis 1 a (H1 a): Prevalence of PTSD will be higher among this offender 
population compared with the prevalence among non-offender populations. 
Hypothesis 1 b(H1 b): Prevalence of PTSD will be higher among female offenders 
than among male offenders. 
Hypothesis 1 c (H1 c): Prevalence of general traumas, psychiatric disorders, 
substance use, and impulsivity will be higher among offenders 
with PTSD. 
Hypothesis 1 d (H1 d): Resiliency and general health status will be lower among 
offenders with PTSD. 
SA-2. Test for gender differences in the relationship between IPVV and 12-month 
pre-incarceration SUDs. 
Hypothesis 2 (H2, Figure 1 ): Female offenders will have a greater positive 
association between IPVV and SUDs compared with male offenders. 




SA-3. Test whether TBI moderates the relationship between lifetime IPVV and 12-
month pre-incarceration SUDs. 
Hypothesis 3a (H3a. Figure 1 ): A greater positive association will be found 
between IPVV and SUDs among offenders reporting TBI compared with 
offenders not reporting TBI. 
Hypothesis 3b (H3b. Figure 1 ): Female offenders with TBI will have a greater 
positive association between IPVV and SUDs compared with male offenders with 
TBI. 
SA-4. Test whether childhood neighborhood adversity, childhood adversity, TBI, 
PTSD, or indirect or direct violence mediates the relationship between 
gender and long-term illicit hard drug use and severity. 
Hypothesis 4a (Figure 2): The association between gender and long-term 
illicit hard drug use will significantly decrease when controlling for each factor. 
Hypothesis 4b (Figure 2): The association between gender and illicit hard 
drug use severity will significantly decrease when controlling for each factor. 
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Impact of SUDs and Violence in the United States 
The 2008 National Survey on Drug Use and Health (NSDUH) reported that an 
estimated 20.1 million Americans aged 12 years and older were current illicit drug 
users.20 Adverse health effects of illicit drug use may include cardiovascular events, 
such as cardiac arrest, as well as increased exposure to HIV/AIDS, hepatitis, and other 
sexually transmitted diseases (due to either sharing of needles or drug-related sexual 
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behavior),21 stroke, lung disease, cancer, kidney and liver damage, and also damage to 
the nervous systems of unborn babies when pregnant females abuse drugs. Illicit drug 
use can further exacerbate mental health symptoms (e.g., depression, anxiety). In some 
cases, babies may be born drug-addicted and experience withdrawal symptoms at 
birth.21 Due to both the use and sale of illicit drugs, the impact of illicit drugs is pervasive 
in that it erodes the phYSical and mental health of users; diminishes the quality of life in 
families where substance abuse is a problem; and destroys community cohesion while 
diminishing personal safety in affected neighborhoods.22 Of the $373.9 billion dollars 
spent on drug abuse in 2005,95.6% was used to "shoulder the burden" of substance 
abuse, such as in healthcare, the justice system, and child welfare.5 Only 2.4% of 
spending was used for prevention and treatment research, and 1.9% was used for 
prevention and treatment. 5 
The combination of substance abuse and violence leads to an even greater 
social and economic impact. The World Health Organization (WHO)23 defines violence 
as described in an article by Krug et al.:24 
The intentional use of physical force or power, threatened or actual, against 
oneself, another person, or against a group or community that either results in or 
has a high likelihood of resulting in injury, death, psychological harm, 
maldevelopment or deprivation. 
WHO defines interpersonal violence as "violence between family members and intimate 
partners and violence between acquaintances and strangers that is not intended to 
further the aims of any formally defined group or cause." Homicide and suicide have 
consistently been in the top 15 leading causes of death in the US since 1965,25,26 and 
assaults ranked as the 4th leading cause of death in 2006 for persons aged 5-14 and 25-
44 years.26 In 2001, the economic costs of violence have been cited to be as great as 
3.30/0 of the US gross domestic product.23 Of this 3.30/0, child abuse costs total an 
estimated $94 billion, and intimate partner violence totals an estimated $13 billion.23 
Monica E. Cornelius 
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Illicit Hard Drug Use Among Offenders 
The use and sale of crack/cocaine, amphetamines (specifically 
methamphetamines), and heroin, is associated with significant mortality, morbidity, and 
criminality. These three substances are considered 'major' illicit hard drugs and are often 
related to arrests, (37%, 16%, and 6%, respectively) in the US.27 These drugs were 
reported to be the cause of over 2 million drug-related emergency department visits in 
2004. Among the general population, a greater proportion of males abuse drugs such as 
heroin and crack/cocaine compared with females although females often have greater 
problems with methamphetamines compared with males. This is in direct contrast to 
what is often seen in prison populations were there is greater prevalence of illicit HDU 
and drug use severity among females when compared with males.28-3o 
Among offender populations, differences are reported in the types of drugs 
abused and the severity of drugs used by gender. In particular, female offenders have a 
greater severity of drug use and often use harder drugs and for different reasons than 
male offenders. According to Pelissier et al., female offenders have a greater number of 
life problems.31 Often there are gender differences in reactions to neighborhood 
environment,32 violence victimization,12,33,34 indirect violence victimization,12 PTSD 
development,35,36 reactions to childhood emotional abuse and neglect,37,38 and 
experiencing a TBI.39 Additionally, each of these variables is often related to SUDs32,40-44 
and may serve to help explain differences in SUDs by gender.37,40,45 People living in 
neighborhoods with greater dysregulation are more likely to have opportunities to initiate 
drug use. The greater propensity for females to suffer from trauma and PTSD could 
increase this risk further, since both have been linked with concurrent drug use. 
Traumatic brain injury (TBI) could further increase the potential for illicit HDU among 
females, since it is more common among female offenders and there is evidence that 
TBI could influence substance abuse.17,46 
Monica E. Cornelius 
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PTSD and SUDs 
Post-traumatic stress disorder (PTSD) is an anxiety disorder that is characterized 
by psychological reactions that involve the re-experiencing, persistent arousal, and 
persistent avoidance of a traumatic event.42.47 PTSD symptoms often represent a 
disruptive force in the lives of those it affects. The stress reactions experienced from 
PTSD may greatly disrupt an individual's daily functioning to the point that their 
interpersonal relationships, work, physical health, and subsequently, economic stability 
are greatly diminished.48-51 PTSD has been reported to contribute to criminal 
behavior.52,53 
Persons with PTSD tend to have a higher prevalence of SUDs, ranging from 
21 .60/0 .. 43.00/0, compared with a prevalence ranging from 8.1 % to 24.70/0 in persons 
without PTSD in civilian populations.54-57 Additionally, studies by Saladin et al.58 and 
Ouimette et al.59 found that persons with both SUD and PTSD had more severe PTSD, 
and that when PTSD symptoms lessened so did substance use. Evidence further 
suggests that PTSD and SUDs are functionally related possibly through one of two 
major pathways.54 In the first pathway, SA precedes PTSD and the pursuit of the 
substance subsequently places the abuser in situations where they experience trauma, 
which then triggers PTSD.60 The majority of literature reflects the second pathway, 
however. In the second pathway PTSD precedes SA and the substance use serves as 
a means of coping with the PTSD symptoms. 19 An illustration of this model was reported 
in a study of 212 females, where PTSD was found to mediate the relationship between 
intimate partner violence and subsequent drug and alcohol problems. 11 
Of the few studies that have examined PTSD in offenders (which often did so 
while focusing on other psychiatric disorders), results indicate that offender populations 
have a higher prevalence of PTSD than the general population.61 Powell et al.62 found in 
a study of 213 inmates, that 21.1 % of both regional jail and state prison offenders met 
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the criteria for PTSD within the past 6 months, and 32.50/0 met criteria for lifetime 
PTSD.61 ,62 The past 6-month prevalence of PTSD among the state prison offenders was 
27.1 % (N=118). Generally, females experience PTSD more often than males,35,57 and 
offender populations are no different. A systematic literature review by Goff et a/.61 found 
that females had higher rates of PTSD than males. The rates of PTSD among females 
ranged from 16.6-28.60/0, while the rates in males ranged from 8.5_9.5%.61,63,64 The 
results contrast with estimated rates from the general population. Among general 
population studies, the rates of PTSD among females ranged from 3.4-10.4%, while the 
rates in males ranged from 0.3-5.0% •55 
Factors of the Interpersonal Violence-SUD Relationship 
Complex interactions of factors relate interpersonal violence with its outcomes, 
which can also cause SUDs. Many risk factors for SUDs have been cited. For instance, 
the relationship between interpersonal violence and SA may be mediated by other 
conditions. The association of IPVV with SUDs is well-documented, especially childhood 
and sexual IPVV.13-16,34,40,65-67 Parental substance abuse is a known risk factor for 
IPVV.67 The literature examines and implicates child maltreatment as one of the most 
influential types of violence in initiation of SA, although adult violence has been further 
shown to contribute to SA.16 A case control study by Conroy et al.,65 found that opioid-
dependent adults had a higher prevalence of child maltreatment than non-opioid-
dependent adults. 57.5% of opioid-dependent men reported childhood physical abuse 
compared with 36.4% of non-opioid-dependent males. As well, 26.50/0 of opioid-
dependent males reported frequent emotional abuse compared with 11.70/0 of non-opioid 
dependent males Among opioid dependent females, 56.20/0 reported penetrative sexual 
abuse, compared with prevalence of 27.8% in non-opioid-dependent females. 
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Likewise, a study by Molnar et al.34 found higher prevalence of SUDs among 
both males and females who had experienced childhood sexual abuse compared with 
those who had not experienced childhood sexual abuse. This relationship is especially 
profound in females. 15,40,66 In a sample of 697 females, Grayson and Nolen-Hoeksema66 
found that females used drinking to cope with childhood sexual abuse, and this coping 
mechanism mediated the relationship between childhood sexual abuse and alcohol 
problems. 
While much of the literature focuses on SUDs that precede violence or focuses 
only on sexual violence, intimate partner violence or child abuse, few studies have 
examined the relationship between the broader category of IPVV and subsequent SUDs. 
Of those few studies, findings indicate an association between interpersonal violence 
and factors that are also associated with SUDs. For example, a longitudinal study of 
females (N=4008) found that lifetime history of violence (Le., sexual assault, physical 
assault, and witnessing serious injury or violent death) was "associated with an 
increased risk of PTSD, depression, and substance abuse problems" and that the "odds 
of these problems increased incrementally with the number of different types of violence 
experienced.,,40 This study further found an association between new incidents of 
violence and a heightened risk of PTSD and substance use problems. Such findings are 
intriguing since an association has been reported between depression and PTSD and 
SA, especially in females.38,68 Another study found that in a sample of low income 
females, minor physical assault and sexual coercion increased the frequency of 
episodes of intoxication. As well, psychological aggression predicted increases in 
psychological distress. 15 Additionally, a longitudinal study of 2,064 high school students 
found that physical aggression predicted alcohol use one year later for males, but not 
females.69 Furthermore, the investigators found that relational aggression predicted 
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cigarette and marijuana use for females. Relational aggression further predicted 
subsequent alcohol and HDU equally across genders. 
IPVV and SUDs in Offender Populations 
The culmination of the effects of SUDs, violence and crime is especially evident 
in US offender populations, where the state prison population is nearly 1.6 million.29,33,7o 
Frequently, violence co-occurs with SUDs. The Arrestee Drug Abuse Monitoring 
Program (ADAM) (N=30,984) revealed that 43-82% of arrestees (43-790/0 of male and 
33-82% of female arrestees) tested positive for drug use.71 ,72 By 2008,49-87% of all 
arrestees tested positive for drug use.73 
Female offenders appear especially vulnerable to the effects of I PVV and 
subsequent SUD. A report on pre-incarceration abuse in state prisons found that 16% of 
male and 57% of female offenders reported having been the victim of physical or sexual 
abuse.33 Of these, 760/0 of males, and 80% of females reported using drugs regularly 
prior to incarceration.33 By 2006, 850/0 of all state prison offenders either had a history of 
using illicit drugs, had a SUD, or were under the influence of a substance at the time of 
their crime.1 Among state prison offenders in 2004, 28% of violent and 440/0 of drug 
possession and trafficking crimes were committed while the perpetrators were under the 
influence.29 Additionally, state prison offenders were more likely to report physical and 
sexual abuse victimization, having lived in foster care, parental SA, and parental 
incarceration.29 Fifty-two percent of state prison offenders reported having minor 
children. Hence, parental incarceration has the potential for increasing the likelihood of 
continuing the cycle of drug use, crime, and incarceration through their children. 1,6,74,75 
The effect of intimate partner violence and SUDs is especially profound among 
female offenders. The Bureau of Justice Statistics reports that 33% of incarcerated 
females in state prisons have been raped prior to incarceration.33 Particularly among 
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females, the effects of such violence can make prison life difficult. A high prevalence of 
intimate partner violence has been reported among incarcerated females, with 67% of 
149 incarcerated females in one study reporting physical abuse.76 Accordingly, an 
estimated 70% of incarcerated females have experienced child abuse and 33% have 
experienced intimate partner violence. Such experiences are important in these 
populations because resulting PTSD symptoms can be intensified or reactivated by 
circumstances of prison life. For example, strip searches, pat downs, and being under 
the control of male correctional officers can all re-traumatize females who have 
experienced intimate partner violence.77 The difficulty of the situation increases when 
females experiencing childhood or adult trauma also have SA problems. PTSD 
symptoms can be exacerbated by withdrawal from illegal substances females may have 
used for "self medication." 
Because SA often co-occurs with violence perpetration, a potential route of 
substance use initiation is created among victims of violence. Victims may, in turn, be at 
increased risk for mental health problems and SA.12,13 The high rates of co-occurring 
incidents of crimes related to SA are evident in the direct costs of prisons, as well as in 
the indirect social service costs to society. This necessitates the need for reductions in 
drug use, arrests and subsequent recidivism in offenders in order to end the continuing 
cycle of violence and crime. 
TBI and SUDs in Offender Populations 
TBI prevalence among offenders adds increased complexity to understanding the 
relationship between violence victimization and SUDs. Individuals under the influence of 
substances may exhibit symptoms that are consistent with TBI such as poor impulse 
control and aggression, both of which increase the risk of violence and arrests.9,78,79 TBI 
itself is associated with depression, anxiety, and SUDs although the exact mechanisms 
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are not fully understood.17,80-86 Epidemiological evidence suggests that TBI may increase 
the risk of SA, although ongoing debate ensues regarding whether any increase in SA in 
those with TBI can be attributed to the injury rather than a coping response to the 
"psychosocial stressors of disability or pain.,,17 Furthermore, a possible neurological 
component may connect TBI with SA. Clinical research suggests that ''TBI disrupts 
dopaminergic pathways," which are the same pathways that drug addiction and the 
natural rewards system utilize.17,18,87 Survivors of TBI have been shown to have an 
increased inclination for "small-immediate rewards over larger-delayed rewards" which is 
consistent with individuals addicted to a variety of substances.17,88,89 Additionally, 
Bechara and Van Der Linden90 suggest that TBls involving the orbito-frontal cortex may 
contribute to an organic personality disorder conducive to SA. 
Because violence is a leading cause of TBI and offenders experience higher 
rates of violence, offender populations possess a greater vulnerability to TBI than the 
general population. Twenty five to 870/0 of offender populations have a history of 
traumatic brain or head injury80,91,92 compared with estimates of 8.5% in the general 
population.85 Offenders have suffered from violence victimization, and such victimization 
has put them at increased risk for co-occurring TBI and PTSD, in addition to mental 
health problems and SA.12,13,33 Offenders with TBI may be more'prone to have 
infractions while incarcerated, since aggressive behavior can be a sequela of TBI.83,93-95 
Although males typically have a higher prevalence of TBI than females in the general 
population,39 the greater propensity of females in general to suffer from violence 
victimization may reverse the prevalence in offender populations. One study of 113 
female offenders found that 420/0 had at least one TBI with a loss of consciousness.46 
Another study revealed that assault was the most common cause of TBI in female 
offenders.96 The co-occurrence of TBI with PTSD adds yet another level of complexity, 
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especially among female offenders. PTSD and TBI, especially mild TBI, may present 
with congruent symptoms and both may contribute to SA.17.54,84,97-102 
Interplay of TBI, PTSD, and Gender in the IPVV-SUD Relationship 
Few studies focus on PTSD and only one study could be found that focused on 
the co-occurrence of TBI and PTSD in offenders.61 That study found that, of 16 
offenders on death-row, 750/0 and 87.5% had a history of TBI and PTSD, respectively.103 
In addition, conflicting literature exists regarding the likelihood of the co-occurrence of 
the two conditions. Earlier studies suggested that the lack of memory of the event, or 
posttraumatic amnesia (PTA), protected the individual from developing PTSD.104-107 
Although later studies still suggest that PTA may be a factor in the development of 
PTSD, other studies suggest that persons who sustain mild TBI may have less severe 
PTA, which, in turn, increases the chances of developing PTSD.108-111 Gil et al. found 
that among 120 subjects with mild TBI, memory within 24 hours of the traumatic event 
was associated with developing PTSD.112 Additionally, Harvey and Bryant found that 
experiencing PTSD symptoms decreased with time after T81. 113 Still, symptomatology is 
the greatest difficulty in distinguishing TBI from PTSD as both conditions contribute to 
poor concentration, sleep disturbances, and mood changes. 101 ,114 One study found that 
headaches was the only symptom that distinguished TBI from PTSD (when examining 
the outcome of subjective poor physical health).113 The authors reported that mild TBI 
may compound PTSD. The apparent overlap of causative events as well as symptoms 
suggests that co-occurrence of TBI and PTSD screening and treatment is necessary for 
effective treatment. 
TBI and PTSD add a greater complexity to understanding the relationship 
between IPVV and SUDs, since TBI and PTSD have congruent symptoms, often co-
occur, and have a higher prevalence among offender populations.61 ,62,84,91,92,96,1oo-102,115 
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Violence is a significant cause of TBI, and may contribute to PTSD.35,39,116-119 TBI may 
increase the risk of SUDS.17,18,87.90 PTSD may increase the risk of SUDs with SUDs 
serving as a coping mechanism for PTSD symptoms, and PTSD may playa role as a 
mediator of the relationship between differing types of IPVV and SUDs. 11 ,19 An 
association has been reported between a decrease in PTSD symptoms and a decrease 
in substance use.58.59 
There may be chains of relationships between violence, PTSD, and SUDs, with 
each event exacerbating the other. In general, females often have differing experiences 
from males with respect to SUDs. The Methamphetamine Abuse Treatment Special 
Studies (MAT-S5) found that among 587 methamphetamine-dependent males and 
females, that females reported larger numbers of childhood adverse events than males, 
and that familial substance abuse was most predictive of onset of use for males, and of 
dependence severity for females.67 A case control study illustrated the relationship 
between drug use and childhood abuse or adversity. Child maltreatment was associated 
with adult mental disorder and may be an important precursor of current psychological 
distress among participants who presented for opioid dependence treatment. PTSD was 
found to mediate the relationship between interpersonal trauma and mental health 
problems in youth, but the association was greater for females.120 Such studies highlight 
the importance of gender in assessing the relationship between interpersonal violence 
and SA. 
The role of TBI in the IPVV-SUD relationship is largely unknown.17 The 
relationship between IPVV and SUDs is especially profound in females, who often suffer 
from greater IPVV than males.14,15,40,66 Although the literature is conflicting, outcomes in 
re-incarceration recidivism differ by gender. 7,8.30,31 Gender differences may exist in the 
ability of programs to attract and retain offenders.7,8,121 As well, female offenders often 
not only have the highest rates of crack/cocaine use, but are chronically and more 
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severely addicted and tend to suffer more from depression.8,30,3l Further, females 
offenders are more likely than males to suffer from PTSD and may have higher rates of 
TBI.35,39,46,57,96 
SIGNIFICANCE AND CRITICAL BARRIERS 
PTSD may be especially damaging among offenders, since many have had 
difficult childhood and adult experiences and often have mental health disorders, in 
addition to having to overcome the stigma of crime conviction upon release. The 
difficulties in treating offenders for their many issues lie in part in the lack of assessment 
and treatment for disorders, and also the lack of assistance for disorders after release. 
Research among offenders is often one dimensional, assessing one factor at a time. 
While this is important, it must be understood that the problems result from the lifetime 
accumulation of violence, mental health disorders, and substance abuse. 
In addition to PTSD, a high prevalence of SA has been reported in both state and 
federal prisons, with state prisons generally having higher prevalence.71 Prison SA 
programs are administered during incarceration as well as post-release where the 
treatments may be either residential or outpatient. Methods of delivery include 12-step 
programs, drug education, cognitive self-change, and behavioral strategies.6,121,122 In 
spite of the high prevalence of SUDs in offenders, and the fact that prison programs 
have demonstrated some effectiveness in reducing recidivism, many offenders do not 
enroll in or complete prison SA treatment programs. l ,6,9 Minimal screening and 
assessment of co-occurring disorders, and failure to refer offenders for treatment 
emerge as a major barrier to treating SUDS. l ,10 Studies indicate that this may be 
attributable to either a lack of resources in promoting awareness or lack of capacity, the 
perception that treatment is ineffective, or mismatches in the mode of care with the 
offenders' specific needs.6,9,123-125 Greater awareness of the importance of assessment 
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and treatment of mental health among offenders is needed. Twenty five percent of state 
offenders have both a mental disorder and SUD,1 and the prevalence of PTSD and TBI 
in offender populations has been cited to be as high as 32.5% and 85%, respectively. 61-
64,91,92,96,126 Both TBI and PTSD have been associated with IPVV, SUDs, and 
psychological disorders such as depression and anxiety.11,17,19,51,54,57,84,85,87-90,93,98,100-102,127 
The combination of co-occurring disorders and SUDs may increase the likelihood of 
criminal activity more than either disorder alone. Hence, overcoming this barrier to 
screening and treating co-occurring disorders can significantly impact improving SA 
treatment outcomes and reducing re-incarceration and drug use recidivism.1,6,128-131 
As well, evaluations of federal programs have indicated that gender differences 
exist in re-incarceration recidivism as well as in the ability of programs to attract and 
retain offenders.7,8,121 Battjes et al. 125 emphasize that drug abuse programs in general 
must consider not only the SA but the condition of the abusers and their motivation for 
change in order to be effective.132 The greater mental health needs of incarcerated 
females are often related to the co-occurrence of past trauma along with SA and other 
mental health disorders. Programs targeting the complex needs of females are needed 
to reduce the number of prison infractions and decrease re-incarceration recidivism. 
Treatment for the possible outcomes of IPVV, including PTSD symptoms, mental health 
issues, and SA may provide major assistance to female offenders' ability to function in 
society once they are released from prison. Because many incarcerated females have 
children, successful rehabilitation is central for reducing recidivism and possibly breaking 
a familial cycle of abuse and criminal behavior. 
Rationale 
Despite IPVV being an etiological factor for both TBI and PTSD, 
19,35,39,116,118,119,133-137 few studies have examined the role that TBI and gender may play in 
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the relationship between IPVV and SUDs.40 IPVV and violence, in general, have been 
shown to be a major cause of TBI, and some studies suggest that TBI may 
independently increase the risk of SUDS.17,18,39,87,90 The occurrence of PTSD further adds 
to the difficulty of the situation, since PTSD has severe psychological symptoms and 
often co-occurs with psychiatric disorders. This study seeks to test the relatively novel 
concept that TBI plays a role in the relationship between IPVV and SUDs. To our 
knowledge, no studies have reported the role of TBI in the relationship between IPVV 
and SUD in an offender population. The current research seeks to bridge this gap in 
research by not only determining the roles of TBI in the IPVV .. SUD relationship, but also 
by testing the IPVV-gender interaction, and determining whether gender differences 
continue to exist in the presence of TBI and PTSD. Additionally, this research will look at 
the prevalence and correlates of PTSD among an adult offender population. Despite the 
fact that many population based studies have examined this, few studies on the 
correlates of PTSD have been conducted among adult offender populations. PTSD may 
also be associated with increased criminality. Therefore, diagnosis of PTSD among 
offenders can aid in tailoring treatment plans. 
The knowledge that violence victimization may influence substance use initiation 
and subsequently prolong substance abuse is vital in SUD rehabilitation.97 The 
possibility that TBI 17,90,138 and PTSD may further increase the persistence of SA99,12o 
may prove to be pivotal in developing SUD programs that attract offenders to participate. 
Programs that consider TBI and PTSD can identify offenders who have sustained TBI or 
who exhibit PTSD symptoms and strive treat these disorders along with their substance 
use disorders. 17,54 Programs that consider past victimization and PTSD may have a 
greater impact for prompting female offenders to cope with their SUD, and further cope 
with related issues. This research will directly test whether an IPVV by gender interaction 
exists in the association with SUD within the context of regression modeling to determine 
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the impact of both on SUD. Results of the proposed research have the potential for 
providing a greater evidence base for screening and considering IPVV, TBI, PTSD, and 
gender in prison SUD treatment programs while exploring the impact of other factors. 
Further, this research seeks to add to the limited research on TBI in female 
offenders, since many of the studies on TBI among females have been conducted on 
specialized groups of non-offender females.46,96,139 This is important since many 
offenders have suffered from violence victimization, and such victimizations have put 
them at increased risk for both TBI and PTSD in addition to mental health disorders and 
SA.12,13,33 While this study is not first to estimate prevalence of TBI in offenders, to our 
knowledge, it will be first to examine the simultaneous effects of TBI on SUD while 
controlling for PTSD in an offender population. 
If the proposed hypotheses are supported, a strong evidence base for the 
inclusion of screening for IPVV, TBI, PTSD, and the need for gender-based treatments 
will be established. Screening will assist in overcoming the barriers to treatment in that 
screening for these factors would prompt not only treatment for them (which alone have 
significant effects on SUDs), but underscore the need to screen and treat other co-
occurring disorders. In addition to improving SA treatment, and subsequently decreasing 
criminal recidivism, screening may provide the added benefit of reducing the number of 
in-prison infractions, since TBI, like SUDs, has been cited as a cause of poor impulse 
control and aggression.9,78,79In conclusion, changes implemented as a result of this 
research would aid in assessing specific offender factors and the provision of therapies 
based on those factors, overcoming another cited barrier to treatment - the lack of 
addressing specific offender needs. 
Monica E. Cornelius 
Dissertation/Chapter 1 
19 
RESEARCH DESIGN AND METHODS 
Strategy 
The primary objectives of this study are to: (1) determine the prevalence and 
correlates of PTSD (2) to determine the roles of TBI and gender in the relationship 
between IPVV and SUD and (3) determine factors that mediate the relationship between 
gender and illicit HDU among an offender population. This study will answer new 
questions by analyzing South Carolina state prison offender data from the SITBIP study, 
which is an on-going research study focused on TBI prevalence, TBI-related recidivism, 
and TBI screening feasibility. Individual datasets from the SITBIP study were merged, 
cleaned, prepared for analyses, and analyzed. Bivariate analyses were employed in 
order to determine important predictors of outcomes. Regression modeling was used to 
determine the presence of the IPVV x gender, IPVV x TBI, and IPVV x TBI x gender 
interactions. Regression modeling was also used to determine (1) factors associated 
with PTSD. Mediation analysis was employed to determine factors that mediate the 
relationship between gender and illicit HDU and severity. 
Description of Data and Population 
The SITBI P dataset consists of structured in-person interviews of 320 male and 
316 female state prison offenders who were interviewed between April 2009 and April 
2010. The SITBIP Questionnaire (SITBIPQ) contains 650 multiple choice and short 
answer questions in order to assess demographic information; physical, sexual, and 
emotional abuse; PTSD symptoms and related trauma; adversity; physical and mental 
health. The Ohio State University Traumatic Brain Injury Identification (OSU-TBI-ID) 
Method, a validated instrument for assessing history of TBI, was used to estimate history 
of T81. 140 
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All offenders aged 18 and older who spoke English, did not have mental 
retardation or severe mental illness (Le., in a psychiatric hospital), were housed in a 
South Carolina Department of Corrections (SCDC) facility, and did not have detainers, 
constituted the eligible population. (Detainers are warrants or holds lodged against an 
offender that may indicate that he or she may face future prosecution.) Among the 
eligible population, a stratified random sampling scheme was used to select male 
offenders for interview. Ninety four percent of male offenders who were due to maxout 
within 2-3 months, and 4% of male offenders who were eligible for parole were sampled 
for interview from the eligible population. ('Max out' means that an offender completes 
their sentence without having to undergo supervision, such as parole, after his or her 
release.) An additional 25 male non-release offenders were sampled in order to make 
the sample more representative by approximating the population structure of the general 
prison population. As is common with many studies among offenders, all available 
female offenders from the non-release eligible population were selected due to the 
limited number of females. Although the sampling scheme was different for males and 
females, comparison with the overall SCDC inmate population dataset show that the 
sample is representative, and the prevalence of attributes accurately reflect that of the 
offender population by gender. Greater details of the sampling methods have been 
published elsewhere. 141 
Covariates and Data Collection Instruments 
Table 1 presents the instruments that assess each of the covariates measured in 
the study. Items from the PTSD screener and PTSD Symptom Scale - Self Report 
(PSS-SR) assess lifetime and current PTSD.55,142-144 (See Appendix A, section A-1 for a 
copy of the questions.) The ages at which the events occurred and the ages at which 
symptoms developed were recorded. 
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Table 1: Covariates and Instruments 
Covariate Instrument 
Familial substance abuse 
Prior drug use severity 





Impulse control disorder 
Major depression sym ptoms, 
anxiety, schizotypal disorder, 
borderline personality 








Subscale of the Early Trauma Inventory 
(ETI)145 
Subscale of the Early Trauma Inventory 
(ETI)145 
Connor-Davidson Resilience Scale 1 0 
(CD-RISC-1o)146 




Millon Clinical Multiaxial Inventory-III 
(MCMI-III) subscales and self-report148 
Abbreviated Dysregulation Inventory149,150 
Self report 
Buss-Perry Aggression Questionnaire 151 
Word Reading from the Wide Range 














This instrument assesses PTSD in a way that differs from the DSM-IV criteria in that it 
does not assess whether or not the symptoms lasted for at least one month, or whether 
or not there was clinically significant impairment/distress due to symptoms. (See 
Appendix A, Section A-2 for DSM-IV criteria for PTSD). Instead, the modified instrument 
assesses whether, over their lifetime, participants who were exposed to a qualifying 
event also experienced each of 3 categories of symptoms at the same age (lifetime 
PTSD) or currently (at the time of interview) experience symptoms (current PTSD). The 
prevalence of lifetime PTSD and factors associated with PTSD will be determined 
among males and females. The 3 categories of symptoms include: (1) persistently re .. 
experiencing the event, (2) persistently avoiding stimuli associated with the event, and 
(3) having persistent symptoms of increased arousal due to reminders of the event. 
Lifetime PTSD will also be assessed as a mediator between gender and illicit HDU. 
IPVV is defined as having experienced incidents of physical violence, sexual 
violence, or witnessed violence. Incidents of IPVV will be determined from information 
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collected from the PTSD screener. 143 Questions from the PTSD screener address 
specific incidents of PTSD triggering traumas and will be used to determine the age at 
which IPVV incidents occurred. The questions assess the following categories of IPVV: 
physically abused as a child, attacked by an acquaintance; attacked by a stranger; raped 
or molested; threatened with a weapon; or called names, put down, or neglected as a 
child. See Appendix B. 
Twelve-month pre-incarceration SUO was defined as endorsing either SO or SA. 
SUD was assessed using the Texas Christian University Drug Screen-II (TCUDS-II),153 
a modified Behavioral Risk Factor Surveillance System (BRFSS) alcohol consumption 
scale,154 and a modified version of the National Institute of Drug Abuse (NIDA) 
substance abuse scale, henceforth referred to as the "NIDA tooL" The TCUDS-II has 
been validated for use in identifying SO in offender populations and uses Diagnostic and 
Statistical Manual of Disorders, Fourth Edition (OSM-IV) criteria for defining SO.47 The 
TCUOS-II assesses both alcohol and "streef' drugs and may also be used to assess SA 
characteristics. Together with the NIDA tool, the TCUOS-II approximates OSM-IV criteria 
for SA. For the purposes of this study, 12 month pre-incarceration SA will be defined as 
follows: (1) recurrent drug use as determined by the frequency of drug use recorded on 
the NIOA tool and alcohol use recorded on the modified BRFSS alcohol consumption 
scale and (2) recurrent use that resulted in a failure to fulfill major obligations, was 
physically hazardous, caused legal problems or exacerbated interpersonal personal 
problems. (See Appendix C for the TCUDS-II, the modified BRFSS alcohol consumption 
scale, the NIDA tool, and the DSM-IV criteria for SA and SO.) 
The NIDA tool will assess the severity of drug use. The NIOA tool records the 
age of onset, duration, and frequency of illicit drug use in order to determine drug use 
severity. The drug categories assessed in both instruments include: marijuana, heroin, 
opiates/analgesics, crack/cocaine, tranquilizers/sedatives, amphetamines, barbiturates, 
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hallucinogens, PCP, and inhalants. The modified BRFSS alcohol questions record the 
age of onset, frequency and duration of alcohol use. Illicit HDU is defined as the use of 
heroin, crack/cocaine, or amphetamines for at least 1 year with a frequency of use of at 
least weekly in the year prior to the current incarceration. Illicit HDU severity is 
calculated by adding the scores together for heroin, crack/cocaine, and amphetamines 
from NIDA tool. The final score will range from 0-6. 
The OSU-TBI-ID Method will be used to determine TBI. The instrument records 
up to 12 of the participant's injuries that may be TBI-related and collects information 
including a description of the injury and subsequent determination of rapid acceleration-
deceleration or mechanical force to head; alteration of consciousness; and loss of 
consciousness with associated time interval. The accepted definition of TBI is a 
mechanical force to the head or rapid acceleration/deceleration with an alteration of 
consciousness. 155 Other definitions include: (1) rapid acceleration/deceleration or 
mechanical force to head with a loss of consciousness; and (2) mechanical force to the 
head or rapid acceleration/deceleration with an alteration of consciousness that results 
in TBI-related ongoing symptoms. Additionally, the instrument collects the etiology, 
whether the injury was treated in a hospital or emergency department, and other related 
symptoms. (See Appendix D for a copy of the OSU-TBI-ID Method.) 
Demographic information assessed includes age, race, gender, and socio-
economic status. Socio-economic status will be determined by a variable that combines 
educational status and pre-incarceration health insurance type. Additional covariates 
that may be included in the analysis are familial substance abuse,67,156-158 prior drug use 
severity, childhood adversitY,159 neighborhood adversity,16o,161 resiliency162,163 
impulsivity/impulse control disorder,9o,164 depression/major depressive symptoms, 12,68 
anxiety, 165, 166 schizotypal disorder/schizophrenia,167 borderline personality disorder,168 
bipolar disorder/mania,169 manic disorder,170 cognitive dysregulation,171 attention deficit 
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disorder (ADD)/attention deficit hyperactivity disorder (ADHD),172,173 aggression,164 and 
reading level.174 Severity of prior drug use will be assessed over the lifetime, but prior to 
the time of incarceration. The NIDA tool will be used to assess and score drug use 
severity before incarceration. Current alcohol and drug use were not assessed because 
the researchers would have had to report the participant to prison administration for in 
prison substance use. 
Research Design and Variable Assessment 




12 MONTHS BEFORE 
INCARCERATION 






INCARCERATION I I 
CURRENT 
Although the data were collected in a cross-sectional study, detailed event-time 
information was collected for all variables of interest (Figure 3). IPVV, TBI, PTSD and 
illicit HDU were obtained by offenders' self-report of the age at which they experienced 
abuse/trauma, TBI or PTSD symptoms, or initial use of illicit hard drugs. The primary 
exposure for specific aims 2 and 3, IPVV, was assessed as the continuous number of 
IPVV categories of incidents and dichotomized as "minimal exposure" and "maximal 
exposure." Maximal exposure will be determined in 2 ways: endorsement of sexual 
abuse only or endorsement of at least two of the three physical abuse questions. 
Minimal exposure will be determined by endorsing only one physical abuse question, 
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only one emotional abuse question; one of each of the physical and emotional abuse 
questions; or endorsement of none of the questions. Twelve-month pre-incarceration 
SUD, the primary exposure for specific aims 2 and 3, will be assessed by the offenders' 
recall of drug use in the 12 months prior to incarceration. The outcome will be 
dichotomized as either "positive" when SO or SA is indicated or "negative" when neither 
SA nor SO is indicated. 
Variables assessed for current symptoms include major depressive symptoms, 
schizotypal disorder/schizophrenia, borderline personality disorder, bipolar disorder, 
manic disorder, impulsivity, resiliency, aggression, AOO/ADHD, and cognitive 
dysregulation. These psychological conditions, as assessed during incarceration, will 
also serve as a proxy for the offender's condition before incarceration. We will control 
for the effects of demographics as well as possible confounders of the IPVV-SUO 
relationship that are found to be statistically influential. 
For specific aim 4, we established a temporally sequenced dataset to assess 
mediation between gender and illicit HDU by childhood neighborhood adversity, indirect 
violence, direct violence, personal childhood adversity, TBI and PTSD. Mediators were 
coded to ensure that they occurred before first use of a hard drug for at least 1 year with 
at least some indication' of >=weekly frequency in the 12 months prior to incarceration. 
We assessed whether or not each of the age-of-onset identified mediators occurred 
before the first age of initial illicit HOU. We further assessed whether each first occurred 
after illicit HDU was initiated, but also persisted throughout the duration of the drug use 
for at least one year if it occurred afterthe initial age of illicit HDU. Mediators that fell 
within either scheme were counted. We assumed that the neighborhood adversity and 
childhood adversity were held constant from birth through childhood, and therefore 
would most likely precede the onset of illicit HOU. 
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Power and Sample Size 
Regression modeling was employed to determine whether TBI and gender 
modify the effect of IPVV on 12-month pre-incarceration SUD. We used nQuery175 to 
determine the power corresponding to our population sample. Hence, analysis of the 
power achieved will use the Cochran Mantel-Haenszel test for equality of strata. The 
continuity-corrected Cochran Mantel-Haenszel test should provide a conservative 
estimate of the power.176 For Hypothesis 2, a test of OR=1 for 2x2 tables in 2 strata will 
have 80% power to detect an odds ratio of 1.65 using a two-sided 0.05 level test when 
the sample size in each group (males and females) is 306. This assumes that the 
proportions of females and males in the study are 0.497 and 0.503, respectively; that the 
proportion of females with IPVV who do not have SUD is 0.422; and that the proportion 
of males with IPVV who do not have a SUD is 0.209. Using the method outlined by 
Zoccheti et al., 177 this corresponds to an approximate prevalence rate ratio of 1.24 or 
greater. 
For Hypothesis 3a, the proposed study has 80% power to detect an odds ratio of 
at least 1.98, assuming a 2-sided, type 1 error rate of 0.05, and 196 subjects per TBI 
group. This corresponds to an approximate prevalence rate ratio of 1.32 or greater. This 
assumes"proportions of offenders without and with TBI are 0.319, and 0.681, 
respectively; that the proportion of offenders without SUD among those without TBI is 
0.825; and that the proportion of those without SUD among those with TBI is 0.581. For 
Hypothesis 3b, the proposed study has 80% power to detect an odds ratio of at least 
2.8, using a two-sided, O.OS"level test, when the sample size in each group is at least 
87.175 The power estimate for Hypotheses 2, 3a and 3b use the methods outlined by 
Nam.176 Nam states that ''the test is optimal under a logistic regression model, and 
nearly efficient under a wide range of other models".176,178 Using the methods outlined by 
Peduzzi et al. 179 , a logistic regression, with an estimated 10 covariates and an estimated 
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prevalence of 65%, would require a sample size of 165 in order for the model to 
converge. 
With regards to Hypotheses 4a and 4b, use of the Sobel test for mediation will 
yield an estimated power of slightly less than 80% according to empirically derived 
sample size estimates cited by Fritz and MacKinnon.18o,181 Use of the joint significance 
method of testing mediation may achieve a power estimate slightly greater than 80%, 
according to the work by Fritz and MacKinnon,180 since a required sample size of 530 
would achieve a power of 80%. (The joint significance method of determining mediation 
requires that both the pathway from IPVV to PTSD and the pathway from PTSD to SUDs 
represent significant effects.) Using bootstrap methods, however, we will be able to 
obtain adequate power regardless of our final sample size. 182,183 
Statistical Analysis 
Statistical Analysis Overview 
Analyses were performed using SAS version 9.1.3184 or higher for cleaning and 
analyzing the data. STATA g1850r higher, R version 2.10.1 186, or SPSS 16.0187 or higher 
were used as needed. The data was cleaned and prepared for analysis. Where 
necessary, a comparison of regression techniques was conducted to determine the best 
model for the evaluation of specific aims 2 and 3. Bivariate analysis, multivariate 
regression and mediation analysis was used to accomplish the specific aims. Age, race, 
SES, and 12-month pre-incarceration drug use severity as well as IPVV, PTSD, and TBI 
were included in the final analysis for specific aims 2 and 3 regardless of statistical 
significance, conditional on overall regression model fit. Suspected confounders and 
potentially influential covariates, including familial substance abuse, adverse childhood 
experiences, neighborhood adversity, and reading level were assessed for confounding, 
and included in the model based on the results of the analysis. Backwards, stepwise 
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elimination was used to determine the final model. Multivariable regression was 
employed to determine whether gender and TBI are effect modifiers of the relationship 
between IPVV and SUDs (Hypotheses 2, 3a, and 3b, respectively). 
Robust Poisson regression will be used to model the relationship between IPVV 
and SUD, controlling for covariates in order to estimate prevalence ratios (PR) for 
specific aims 2 and 3. As a result of the high prevalence of SUD (600/0), the prevalence 
odds ratio (POR) would overestimate the PRo Robust Poisson regression was used to 
directly estimate the PRo Use of the PR was also preferable over the POR because its 
ability to directly compare the prevalence of SUD in those with and without IpVV.188 
While the POR gives an indication of the relationship between IPVV and SUD, the PRs 
. are overestimated. Specific aims 2 and 3 seek to determine whether the association 
between IPVV and SUD differs by gender and TBI. Either measure can be used to 
accomplish this. However, Zoccheti cites Axelson in stating that the use of the OR could 
introduce confounding even when there is none in terms of prevalence ratios. 177,189 
As well, Thompson illustrates that there are situations where effect measure 
modification could be indicated by use of the POR, and not indicated by using the PR. 190 
This applies to the current research, since the questions of interest in specific aims 2 
and 3 assess whether or not the relationship between IPVV and SUD differs by TBI 
status and gender (effect modification). In this case, the goal is to show that the 
difference in SUD prevalence between offenders with IPVV and those without IPVV is 
different by gender and TBI status. As stated by Thompson, the interpretation is also 
clearer for the PR when compared with the PORe Zoccheti et al. illustrate the magnitude 
in the differences in the POR and PR with variations in disease and exposure 
prevalence. 177 The POR and PR values are similar when the prevalence of disease is 
rare «.10) regardless of the prevalence of the exposure; however varying the exposure 
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or disease prevalence increases the deviations from the equality of each in a curvilinear 
fashion.177 
It should be noted that log-binomial could be used to directly estimate PRs. 
However, there are often convergence issues with the log-binomial model, especially 
when continuous covariates are used. For models that converge, the coefficients and 
associated standard errors are accurate, and the use of maximum likelihood techniques 
allows for the assessment of the model fit. On the other hand, modified Poisson models 
will generally converge, due to use of generalized estimating equations (GEE), but 
assessment of the model may be difficult. Hence, our focus will remain primarily on 
results of the robust Poisson regression. While Horton et al. 191 suggest goodness of fit 
indices for other (true) GEE models (Le., longitudinal data), it is unknown whether or not 
this analogue to the Hosmer Lemeshow test is appropriate for data that do not truly 
consist of repeated measures. Otherwise, use of the modified Poisson regression 
models gives estimates and standard errors close to those of the log-binomial. Below 
are the symbolic representations for the regression models. 
For log-binomial or robust Poisson, 
p 
log ( 1t) = 130 + f31x1 + f32 x2 + f33 x3 + f34 x4 + f35 x5 + f36 x6 L f3i x i 
i=7 
Here, TT=probability of having a SUD, J30 represents the intercept, J31 represents the 
coefficient for IPVV, J32 represents the coefficient of for gender, 133 represents coefficient 
for the TBI, 134 represents the coefficient for the gender x IPVV interaction, and J3s 
represents the coefficient for the TBI x IPVV interaction, and 136 represents the gender x 
TBI x IPVV interaction. The X1, X2, X3, ><4, xs, and Xscovariates represent, respectively the 
p 
values for the corresponding coefficients. L [3ixi represent the sum of the reaming 
i=7 
covariates in the model. 
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Mediation analysis was performed to determine whether neighborhood adversity, 
indirect violence, direct violence, childhood adversity, TBI, and PTSD mediate the 
gender-and long-term illicit HDU and illicit HDU severity relationship by a series of 
regression models determining the relationships between gender and each outcome; 
gender and each mediator; and each mediator and the outcomes through three separate 
regression models (Hypotheses 4a/b). Subsequently mediation was assessed by three 
methods: (1) the Sobel Test for mediation, wherein it was determined whether the 
addition of each mediator to the gender-illicit hard drug use model with covariates 
produces a statistically significant (p<O.05) reduction in the beta coefficient for gender; 
(2) the test of joint significance, wherein a significant effect in the gender-mediator and 
mediator-illicit hard drug use relationship indicates mediation; and (3) using bootstrap 
methods to estimate the variance of the estimates. 
Preliminary Analysis 
Examination of the simple statistics (mean, standard deviation) was performed to 
find unusual mean values, since this may indicate inclusion of an invalid response to a 
question, extreme values or other inconsistencies. Subsequently, variables were 
categorized, where appropriate. Using FREQUENCY procedure in SAS, bivariate 
associations between each of the covariates with the outcome will be determined. All 
statistically significant associations (p<O.3) were deemed eligible for inclusion in 
regression models. 
Assessment of Confounding 
Hennekens et at. defines confounding as a variable that is related to the 
exposure of interest, and in the absence of the exposure is also related to the outcome 
of interest.192 As well, confounding can be illustrated by the difference in the regression 
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coefficient of the main exposure once the confounding variable is added to the model. 
Confounding was assessed both ways. 
Method 1: 
Using the FREQUENCY procedure in SAS: 
a. Determine the association between IPVV and suspected confounder. 
b. Determine the association between suspected confounder and the 
outcome, when IPVV is not present (or minimally present). 
c. If both associations are present, this is evidence of confounding. 
Method 2 
Using the GENMOD in SAS 
a. modellPVV = SUDs 
b. modellPVV + Suspected Confounder = SUDs 
c. Check to see if there is a difference in the strength of association of IPVV 
with SUDs when the suspected confounder is present compared when 
with the suspected confounder is not present. If there is, confounding is 
indicated. 
Model Building and Regression 
All variables found to be associated with the outcome and/or retained from the 
principal components analysis, or found to be confounders or effect modifiers, were 
eligible for inclusion in the model building procedure. Continuous predictors were 
assessed for their functional form. The backwards, stepwise model building procedure 
was used. Variables with a p-value of <0.3 were retained until the best predictive model 
was developed. Interactions of interest will be assessed. Once the final model is 
obtained, model fit will be determined by assessing regression model assumptions. The 
applicable assumptions include whether or not (1) there is an absence of influential 
outliers, (2) there are no significant issues with multiCOllinearity between variables in the 
model,(3) there is no or minimal over dispersion and (4) the distribution of the error 
terms is normally distributed or that the mean is zero. Note that assessment of over 
dispersion is not possible with use of the robust Poisson regression model, since use of 
the Poisson model with robust regression prevents over dispersion. Briefly, applying the 
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Poisson distribution to binomial data creates an overestimation of standard error for the 
beta estimates. 193 177 However, sandwich estimation using a robust error variance 
eliminates this problem. 190, 193 
Independence of the error terms will be assessed by outputting the residuals and 
checking to make certain the mean value was essentially O. The absence of influential 
outliers will be assessed by plotting the residuals against the linear predictor and 
examining the plot for extreme values, (>3 units). Multicollinearity will be assessed using 
correlation coefficients and variance inflation factors. Choices were made for entry into 
the initial model between any covariates that had correlations of >=0.6. Multicoliinearity 
will further be assessed within the final chosen model by inspection of large standard 
errors. 
Assessment of effect modification 
Effect modification by gender and TBI was assessed in two ways. First, the 
FREQUENCY procedure in SAS was used with the 'CMH' option for Cochran Mantel 
Haenszel to determine whether a statistically significant difference was detected in the 
association between IPVV and SUDs at each level of the suspected effect modifier. In 
the second method, a regression model was run with all variables, including an 
interaction term between IPVV and the suspected effect modifier. If the interaction term 
had a statistically significant p-value in the model, we then assessed the magnitude of 
differences in the PRs relating IPVV and SUD by using contrast statements. 
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Detailed Statistical Analysis Plan for Specific Aims 
Specific Aim 1 (SA-1): 
Determine the prevalence and correlates of PTSD among offenders. 
SA-1 Rationale: 
Prevalence of PTSD is often higher among offender populations, and typically co-occurs 
with TBI, violence victimization, SUDs, and psychiatric disorders. While general 
population based studies have examined correlates of PTSD, few have looked at this 
among offender populations. Diagnosis of PTSD among offenders can aid in treatment 
planning, since PTSD may be associated with increased criminality. 
Hypothesis 1a (H1a): 
High rates of PTSD will be found among this offender population when compared with 
non-offender populations. 
Hypothesis 1 b (H1 b) 
Female offenders will have a higher prevalence of PTSD than male offenders. 
Ho: Pmales = Pfemales 
HA : Pmales #:- Pfemales 
Hypothesis 1 c (H1 c): 
Prevalence of general traumas, psychiatric disorders, substance use, and impulsivity will 
be higher among offenders with PTSD. 
Hypothesis 1 d (H1 dl: 
Resiliency and general health status will be lower among offenders with PTSD. 
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H1c and H1d: 
For categorical factors: 
Ho: PPTSO+ = PPTSO-
HA: PPTSO+ ¢. PPTSO-
For continuous factors: 
Ho: J.J PTSO+ = ~ PTSO-
HA: ~PTSO+ ':# ~PTSO-
H 1 a, 1 b, 1 c, 1 d Analysis: 
In Specific Aim 1 we will calculate the prevalence of PTSD overall and by gender by 
determining the percentages of the sample with lifetime and current PTSD. Using 
corresponding population weights from the offender population by release status and 
gender, we will determine the weighted prevalence of lifetime and current PTSD. 
After determining covariates associated with PTSD using bivariate analyses, we will use 
a backwards, stepwise elimination method to determine a final robust Poisson 
regression model. Interactions with gender will then be assessed. The fit of the model 
will be assessed by evaluating appropriate regression assumptions. 
SA-1 Significance and Interpretation of Results: 
H1 a/1 b: If the difference in the magnitude of the prevalence of PTSD is significantly 
greater than in prior studies, we will conclude that, consistent with prior studies, 
offenders have a higher prevalence of PTSD than the general population. If we find a 
statistically significant difference in the prevalence of PTSD between males and females, 
and that females have a higher prevalence, we will conclude that results are consistent 
with other studies. H1c/1d: We will determine whether the disorders associated with 
PTSD among this offender population are consistent with those found among previous 
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general population studies. Finally, we will, from the final regression model, determine 
covariates that may be most influential for PTSD development. 
Specific Aim 2 (SA-2): 







This aim is motivated by female offenders reportedly having greater rates and more 
severe substance use disorder than male offenders, as well as females in general 
experiencing more victimization that males. It is then plausible to assume that females 
would have a greater association between IPVV and SUDs compared with males. Note 
also that previous studies indicate differences in males and females for IPVV, and SUD 
separately by descriptive statistics. However, to our knowledge, no studies have 
attempted to assess whether or not there is a gender by IPVV interaction within the 
context of a regression model controlling for confounding variables. Such a step is 
important step since lifetime experiences of individuals are likely to confound results. 
Hypothesis 2 (H2): 
Female offenders will have a greater positive association between IPVV and SUDs 
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Ho: J3IPVVxGENDER = a 
HA: J3IPVVxGENDER 1:- a 
H2 Analysis: 
We will assess this aim by developing a robust Poisson regression model and testing for 
the IPVV x gender interaction. We will examine the IPVV-SUD relationship by gender. 
The null hypothesis will be rejected if the p-value for the IPVV x gender term in the 
regression analysis is less than 0.05. If the p-value <0.05 and the PR is stronger 
(greater) in females, when compared with males, then results will support Hypothesis 2. 
SA-2 Significance and Interpretation of Results: 
The regression model will be used evaluate this hypothesis. If we find that females have 
a greater association between IPVV and SUD, then separate regression models for 
males and females will be developed. If females have a greater association between 
IPVV and SUD, our hypothesis will be further supported. 
Specific Aim 3 (SA .. 3): 
To test whether TBI moderates the relationship between lifetime IPVV and 12-
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This aim is motivated by the fact that offender who report TBI are more likely to have 
both IPVV and SUD. The aim attempts to prove whether or not this is true - that 
offenders with TBI will have a stronger association between IPVV and SUD, or that 
another interaction is involved. We would also determine whether gender moderates this 
effect. In particular, we hypothesize that the effect of TBI on the IPVV-SUD relationship 
may be stronger in females, compared with males because female offenders are both 
more likely to suffer IPVV and SUD. 
Hypothesis 3a (H3a): 
A greater positive association will be detected between IPVV and SUDs among 
offenders reporting TBI compared with offenders reporting no TBI. 
Ho: J3IPvvxTBI = 0 
HA: J3IPvvxTBI':# 0 
H3a Analysis: 
Our regression model will be used to evaluate this hypothesis. We will reject the null 
hypothesis if the p-value for the IPVV x TBI term in the regression analysis is less than 
0.05. If the p-value <0.05 and the PR is stronger in offenders with TBI, compared with 
offenders without TBI, results will support Hypothesis 3a. 
Hypothesis 3b (H3b): 
Female offenders with TBI will have a greater positive association between IPVV and 
SUDs compared with male offenders with TBI. 
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H3b Analysis: 
We will use our regression model to evaluate this hypothesis. We will reject the null 
hypothesis if the p-value for the IPVV x TBI x gender term in the regression analysis is 
less than 0.05. If the p-value <0.05 and the PR is stronger in females with TBI, 
compared with females without TBI, then results will support Hypothesis 4b. 
SA3 Significance and Interpretation of Results 
If SA3 is accomplished, we will effectively determine whether the combination of TBI, 
IPVV, and gender has a greater effect on influencing SUD than either variable alone. 
This could prove to be important in SUD treatment because those with this collection of 
variables may need greater or better tailored treatment plans. 
Specific Aim (SA-4): 
To test whether indirect violence, direct violence, TBI, PTSD, childhood 
neighborhood adversity, or personal childhood adversity mediate the relationship 
between lifetime IPVV and 12-month pre-incarceration SUDs. 
SA-4 Rationale: 
Among offender populations, differences are reported in the types of drugs abused and 
the severity of drugs used by gender. In particular, female offenders have a greater 
severity of drug use and often use harder drugs and for different reasons than male 
offenders. Often there are gender differences in reactions to neighborhood 
environment,32 violence victimization,12,33,34 indirect violence victimization12 , PTSD 
development,35.36 reactions to childhood emotional abuse and neglect,37 and 
experiencing a TBI.39 Additionally, each of these variables is often related to SUDs32,40-44 
and may serve to help explain differences in SUDs by gender.37,40,45 People living in 
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neighborhoods with greater dysregulation are more likely to have opportunities to initiate 
drug use. Additionally, the greater propensity for females to suffer from trauma and 
PTSD could increase this risk further, since both have been linked with concurrent drug 
use. Additionally, traumatic brain injury (TBI) could further increase the potential for illicit 
hard drug use since there is evidence that TBI could influence substance abuse. 17 
Hypothesis 4a1b (H4aJb): 
Gender will have a weaker effect on illicit hard drug use and illicit hard drug use severity 
when controlling for each of the proposed mediators. 
Illicit hard drug use (binary outcome) 
Ho: ab=O 
HA:ab~O 
Illicit hard drug use severity (continuous outcome) 
Ho: ab=O or Ic-c'I=O 
HA: ab~O or Ic-c'I~O 
H4a/b Analysis: 
We will establish that the initial incident of each mediator precedes the initiation of illicit 
HDU. Regression modeling (logistic or linear, depending on the variable types being 
predicted in each equation) will be used to determine (1) the association between 
gender and each mediator, (2) the association between each mediator and illicit HDU, 
and (3) the association between gender and illicit HDU in the presence and absence of 
each mediator. Linear regression will be used to determine each of these associations 
for illicit HDU severity. We will use three different methods to confirm results: the MPLUS 
software for detecting mediation, the Preacher and Hayes SAS bootstrap macro, and the 
Jasti and Dudley SAS Macro which uses the Sobel test for linear regression, and the 
methods outlined by MacKinnon and Dwyer for binary mediators and outcomes.195194 
The preferred method for assessing mediation would test for all mediators 
simultaneously, controlling for important covariates, as is possible with the Preacher and 
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Hayes macro. However, at this time, the Preacher and Hayes macro is limited in its 
ability to test for mediation using a binary mediator. 195 Each of these associations may 
be represented by three models. 196 We will use and compare the Sobel, joint 
significance, and bootstrap re-sampling methods to estimate each of the parameters of 
the equations by bootstrapping the data and using the product of coefficients method for 





Yo == ~1 + eX p + £1 
Equation 2: 
b 
Yo == ~2 + e ' X p + bXm + £2 
Equation 3: 
Xm ==~3+aXp+£:~ ' 
where Y 0= long-term illicit HDU or illicit HDU severity; J31' J32, and J33 are the intercepts for 
each equation; Xp= gender; Xm=the mediator; c= the coefficient for gender without the 
mediator in the model; c'= the coefficient of gender with the mediator in the model; 
a=coefficient for gender in the model relating gender with the mediator; b=the coefficient 
for the mediator in the model relating the mediator with illicit HDU or illicit HDU severity_ 
The measure of interest is the change in gender-illicit HDU association in the presence 
of the mediator, Le., the change in the regression coefficient in the gender-illicit HDU 
pathway, represented as either ab or Ic-c'l. The variance will be computed as outlined by 




bootstrap methods, the lower and upper bounds of the confidence interval will be formed 
by .5a(kth) and 1 +(1-.5a)kth values of ajbj in the sorted distribution, where k represents 
the number of replications in the bootstrap.197 
We will determine if the p-value for the Sobel p-value is <0.05, Le. rejecting the null 
hypothesis. If this is true, then mediation is present. We will determine whether the 
confidence interval around the bootstrapped estimate of ab includes zero. If this 
confidence interval does not include zero, we will reject the null hypothesis. The 
conclusion will be further supported if statistically significant pathways are found from 
gender to the mediator, and the mediator to illicit HDU, (Le., the joint significance method 
- coefficients a and b have p-values of <0.05 in the model). 
SA-4 Significance and Interpretation of Results 
If SA4 is accomplished, we will have an idea of the potential for mediation between 
gender and illicit HDU and HDU severity among offenders. Future longitudinal studies 
can further confirm these causal models and provide an evidence base for earlier 
interventions as a longer range goal for young, delinquent males and females. 
PRELIMINARY STUDIES 
Interim Tables 
A preliminary descriptive analysis of the SITBIP project data was conducted to 
measure the demographics of the population and determine the prevalence of conditions 
of interest. The tables below display the results. Table 2 displays the demographic 
characteristics. Over half of the offenders interviewed were African American, with more 
males than females identifying themselves as African American. Less than 3% of the 
population identified as being Hispanic, and nearly 70% of the population was 25-44 
Monica E. Cornelius 
Dissertation/Chapter 1 
42 
years of age. Fifty percent of male and 400/0 of female offenders reported they were 
single, 55% had a high school education or greater, and 45% were from a low SES. 
Table 3 shows the prevalence of the variables of interest overall and by gender. 
Statistically significant differences were noted in males and females for IPVV, lifetime 
PTSO, having either TBI or lifetime PTSO, co-occurring TBI and lifetime PTSO, and SO. 
Compared with the males, female offenders had 1.8 times the prevalence of IPVV, over 
twice the prevalence of lifetime PTSO, over twice the prevalence of TBI and lifetime 
PTSO, and a 100/0 greater prevalence of SO. Table 4 shows the prevalence and co-
occurrence of covariates among those with either SO or SA. Note that the prevalence of 
IPVV, TBI, and lifetime PTSO is greater among those with SUO, with female offenders 
reporting a greater prevalence of IPVV and PTSO compared with male offenders. 
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Table 2: Demographics 
All Males Females 
0/0 % 0/0 
(N=636) (N=320) (N=316) 
Race 
African American 54.09 63.75 44.30 
White 38.05 30.00 46.20 
Other 7.86 6.25 9.49 
Ethnicity 
Non-Hispanic 95.28 92.50 98.10 
Hispanic 2.36 3.44 1.27 
Unknown 2.36 4.06 0.63 
Age in years 
mean ± sd 36 ± 9.98 35 ± 10.48 37 ± 9.41 
range 20-68 20-68 20-64 
Marital Status 
Single 44.97 50.00 39.87 
Married/Cohabitati ng 30.81 33.13 28.48 
Divorced/Separated 20.75 14.06 27.53 
Unknown/Other 3.46 2.81 4.11 
Education 
<High School 44.34 48.13 40.51 
High School 38.99 40.31 37.66 
> High School 16.51 11.25 21.84 
Unknown 0.16 0.31 0.00 
SES 
High 14.31 15.63 12.97 
Middle 37.58 41.56 33.54 
Low 45.44 39.69 51.27 
Unknown 2.67 3.13 2.22 




















Males Females Chi squared p-
No. (%) No. (%) value 
106 (33.5) 185(60.1 ) <0.0001 
205 (64.1) 226(71.5) 0.0443 
72 (23.0) 172(56.0) <0.0001 
63 (20.1) 148(48.2) <0.0001 
160 (50.4) 188(59.7) 0.0200 
175 (55.6) 194(61.8) 0.1128 
185 J58.91 198(62.9) 0.3113 
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Table 4: Prevalence and Co-occurrence of IPVV, TBI and PTSD 
Amon Offenders with SUDs*' 
All Males Females 
No. No. No. 
IPVV 5 78(42.6) 1 
1 1) 1 







onl 15 4.0 4 
of temporality is considered for each of listed conditions 
Preliminary analysis 
A preliminary analysis was conducted among a sample of male 1 
from SITBIP data detailing the relationship 
and 12-month pre-incarceration SO. No significant 
and females in SO (p=O.0954). However, 
was a strong predictor of SO at a rate of 1. Although this .:..0'''''10.:.0.: revealed no ..... f""ilru'""ft::lll'" 
primary exposure variable was restricted 
OSU-TBI-ID Method, whereas the IPVV collected the will 
sensitivity for the detection of aU violence. 
will use TBI instead of more general "head" injury, which was 
preliminary analysis. These results were presented a poster presentation 
November 2009 at the Medical University of South Carolina's "-"~'"'LN''''''' of 
Day. 
We also conducted an exploratory analysis on the ............................... ....... 
TBI with SUD among 7 women from this offender sample. A for 
significant (p<0.003), illustrating that an increase in the number was 
in SUD, We used Poisson regression with robust error 
1 
variance to model the association between having 0, 1, and 2+ TBls with having a SUD 
controlling for influential covariates. Those with 1 and 2+ TBls had an equal increase 
(40%) in the prevalence of SUD. When compared with having only one TBI, those with 
2+ TBls did not have an increased prevalence of SUD. White race, lower SES, and IPV 
were also associated with a higher prevalence of SUD. 
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Prevalence and Correlates of Post-traumatic Stress Disorder among a Statewide 
Offender Population 
Abstract 
Objectives: The objectives of this research was to (1) determine the prevalence of 
lifetime and current post-traumatic stress disorder (PTSD) (2) determine differences in 
the prevalence of lifetime and current PTSD by gender, and (3) determine traumas, 
psychiatric factors substance use, and associated with lifetime PTSD. 
Methods: The prevalence of lifetime and current PTSD was calculated overall and by 
gender. Bivariate analyses were conducted to determine the associations of each 
variable with lifetime PTSD in order to determine a profile of characteristics associated 
with lifetime PTSD. Robust Poisson regression was used determine the subset of 
variables most associated with lifetime PTSD. 
Results: The prevalence of lifetime and current PTSD for the sample was 39.40/0 and 
27.6%, respectively. There were statistically significant differences between males and 
females, with females having over twice the prevalence of lifetime PTSD (56.0% vs. 
23.0%) and current PTSD (40.7% vs. 14.7%). A greater prevalence of PTSD was 
associated with direct violence, anxiety, and schizotypal disorder traits among females. 
Witnessed violence, exposure to natural disasters, childhood verbal abuse, and other 
generalized anxiety disorders were associated with a greater prevalence of PTSD 
among males. 
Conclusions: The results from this study highlight the mental health problems of 
offenders and the need for treatment both in prison and after release. 
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INTRODUCTION 
Post-traumatic stress disorder (PTSD) is defined as an anxiety disorder 
characterized by psychological reactions involving the re-experiencing, persistent 
arousal, and persistent avoidance of reminders of a traumatic event.1,2 PTSD symptoms 
often represent a disruptive force in the lives of those it affects. The stress reactions 
experienced from PTSD may greatly disrupt an individual's daily functioning to the point 
that their interpersonal relationships, work, physical health, and subsequently, economic 
stability are greatly diminished.3-6 Additionally, PTSD may also contribute to criminal 
behavior.7,8 
The lifetime prevalence of PTSD in the general population ranges from 0.3-14% 
depending upon the population and methods used for determining PTSD.9 A dearth of 
studies focusing on PTSD among offenders has been published. These few studies 
have found that offenders have a higher prevalence of PTSD than the general 
population. 10 For instance, Powell et al. found that 21.1 % of 213 inmates in regional jails 
and state prisons met the criteria for PTSD within the past 6 months, and 32.5% met 
criteria for lifetime PTSD.10,11 The 6-month prevalence of PTSD among state prison 
offenders was 27.1 % (N=118). Generally, females experience PTSD more often than 
males,12,13 and offender populations are no different. A 2007 systematic literature review 
by Goff et al. found that female offenders had higher rates of PTSD than male 
offenders. 10,14,15 
Studies have indicated that the differences in PTSD between males and females 
may be due, at least in part, to differences in trauma exposure, particularly sexual 
trauma. For example, a study by Cortina et al. found that when restricting to sexual 
violence that PTSD is Similar between the genders.16 However, other studies have 
demonstrated that females tended to experience more PTSD symptoms than males 
even when the trauma exposure was similar. 13,17,18 Breslau has also found that there 
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were greater proportions of PTSD attributable to "assaultive violence" among females, 
while there were greater proportions of PTSD attributable to "sudden unexplained death 
of a loved one and witnessing violence" for males.6 
In addition to trauma, persons with PTSD tend to have a higher prevalence of 
substance use disorders (SUDs) - 21.6% to 43.0% compared with 8.1 % to 24.7% in 
persons without PTSD.13,19-21 Additionally, studies by Saladin et al.22 and Ouimette et 
al.23 found that persons with both a SUD and PTSD had more severe PTSD, and that 
when PTSD symptoms lessened so did substance use. Evidence further suggests that 
PTSD and SUDs are functionally related, and that PTSD may act as a mediator between 
trauma and SUDS.19•22,24 
In addition to SUDs, PTSD often co-occurs with traumatic brain injury (TBI). Few 
offender studies focus on PTSD and even fewer studies focus on the co-occurrence of 
TBI and PTSD among offenders. 10 A study that assessed PTSD and TBI in offenders 
found that, of 16 offenders on death-row, 750/0 and 87.5% had a history of TBI and 
PTSD, respectively. 25 Harvey and Bryant found that experiencing PTSD symptoms 
decreased with time after TBI.26 Symptomatology is the greatest difficulty in 
distinguishing TBI from PTSD as both conditions contribute to poor concentration, sleep 
disturbances, and mood changes.27•28 One study found that the only symptom that 
distinguished TBI from PTSD was headaches.26 The apparent overlap of causative 
events and symptoms suggests that treatment of both TBI and PTSD is necessary for 
successful outcomes. 
Other psychiatric disorders may occur at any point after trauma exposure.2,6,9 
Disorders such as antisocial personality disorder (ASPD) are highly prevalent among 
both male and female offender populations, with the prevalence among offender 
populations being higher than found in psychiatric facilities and treatment centers.29,3Q 
Black et al. further found a higher prevalence of PTSD among offenders with ASPD 
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than those without ASPD (20.4% vs. 8.20/0).29 Other Axis I mental health disorders that 
also commonly co-occur with PTSD include major depression, generalized anxiety 
disorders (excluding PTSD) and bipolar disorder.2,6,13,31 As well, there are Axis 2 
conditions that are also comorbid with PTSD, including borderline personality disorder, 
ASPD, and schizotypal personality disorder.32,33 
Part of the definition for PTSD requires that a traumatic event has occurred which 
precedes symptoms.1 Interpersonal violence victimization is highly prevalent among 
offenders, with 13.4% of male and 55.3 % of female offenders reporting having been a 
victim of violence.34 It is well documented that PTSD is linked to trauma.35-41 Traumas 
occurring during childhood are especially likely to trigger PTSD symptoms.4,36,42 Hedtke 
et al. found that lifetime violence exposure was associated with an increased risk for 
PTSD, depression and SUDs and that sexual abuse and physical assault were highly 
associated with PTSD.43 
Essentially, a constellation of factors exists among offender populations; traumas 
may predispose to PTSD and SUDs, both of which may lead to co-morbid psychological 
disorders.43-46 All of this leads to increased violence and contributes to criminality. 
Trauma is a significant risk factor for PTSD, TBI and SUDs. This lends a greater 
complexity to treating each disorder, since it is nearly impossible to tell which disorder 
stemmed directly from the trauma or from some other disorder. All three have 
overlapping symptoms, often co-occur, and have a higher prevalence among offender 
populations. PTSD may increase the risk of SUDs with SUDs serving as a coping 
mechanism for PTSD symptoms.24,47 As a result, there is a need for studies that 
describe the characteristics of PTSD and its co-occurrence with other disorders among 
offenders in order evaluate their impact on physical, mental and social functioning. This 
research will focus on the former. 
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The aims of this analysis were to (1) determine the prevalence of lifetime and 
current PTSD (2) determine differences in the prevalence of lifetime and current PTSD 
by gender, (3) determine the traumas, psychiatric disorders, substance use, and 
psychological factors associated with lifetime PTSD, and (4) determine the subset of 
variables most associated with lifetime PTSD among a statewide offender population. 
METHODS 
Study Methods 
We used data from the Statewide Investigation of Traumatic Brain Injury among 
Prisoners (SITBIP) study. The primary purpose of the SITBIP study was to determine the 
prevalence of TBI and assess the association of TBI with recidivism among a South 
Carolina state prison population. The SITBIP study was a cross-sectional survey 
conducted in South Carolina Department of Corrections (SCDC) facilities where eligible 
participants resided between April 2009 and April 2010. Research Triangle International, 
Inc. was contracted to conduct the interviews. All offenders aged 18 and older who 
comprehended English; did not have mental retardation or severe mental illness (Le., in 
a psychiatric hospital); were housed in a SCDC facility; and did not have detainers 
(warrants or holds lodged against an offender indicating that he/she may face future 
prosecution) were eligible for inclusion into the study. The sampling strategy has been 
explained elsewhere.48 Briefly, a stratified random sampling scheme was used to select 
male offenders for interview. Ninety four percent of male offenders who were due to max 
out (complete their terms without having to serve parole) within 2-3 months, and 4% of 
male offenders who qualified for parole were selected from the eligible offender 
population. Due to the small number of female offenders being released, all eligible 
females were selected for possible interview. 




The outcomes of interest were lifetime and current PTSD. Items from a PTSD 
screener and the PTSD Symptom Scale - Self Report were used to assessed lifetime 
and current PTSD.49,50 These instruments assess PTSD in a way that differs from the 
DSM-IV criteria in that it does not assess whether or not the symptoms lasted -for at least 
one month or caused clinically significant distress or impairment. In addition to having 
experienced a traumatic event, the instruments assessed whether the participant: (1) 
persistently re-experienced the event, (2) persistently avoided stimuli associated with the 
event, and (3) had persistent symptoms of increased arousal at the same age. Current 
PTSD is defined as having satisfied all symptom criteria at the age of interview. 
Both childhood factors and general traumas were assessed. If respondents 
indicated that a parent, caregiver, or authority figure had 'kicked, choked, shoved or 
slapped them, or tied or locked them in a small space before the age of 18' they were 
counted as positive for childhood physical abuse. If respondents indicated that a parent, 
caregiver, or authority figure had 'touched the private parts of their body, forced or 
persuaded them to touch another person's private parts, or forced them to perform, or 
have them perform, anal, genital, or oral sex before the age of 18' they were counted as 
positive for childhood sexual abuse. Childhood neglect was defined as 'being seriously 
neglected as a child (for example, not having someone to take care of your basic needs, 
like providing food, a safe place to sleep and live, healthy living space, or love).' 
Childhood verbal abuse was defined as 'being called names, told you were worthless, 
put down, ignored for a long period of time, or other types of neglect as a child by one of 
your parents or caregivers.' Specific traumatic events assessed for occurrence at any 
age included: (1) seeing someone badly hurt or killed, (2) experiencing the unexpected 
death or accident of a loved one, (3) being in a fire, flood or disaster, (4) being severely 
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hurt or almost killed, (5) attack by a stranger, (6) attack by an acquaintance, (7) 
molestation or rape, (8) being threatened with a weapon, and (9) being in combat. 
Characteristics related to Axis I and Axis II psychiatric disorders were assessed 
by using the Millon Clinical Multiaxiallnventory-III subscales for depreSSion, 
bipolar/mania, anxiety, schizotypal disorder, ASPD, and borderline personality 
disorder.51 Smoking status was assessed by asking how whether at least 100 Cigarettes 
had been smoked in one's lifetime. Risky drinking was defined as having consumed 
more than 7 drinks per week (females) or 14 drinks per week (males) as endorsed by 
the question "Did you ever have a period in your life that you drank more than two 
(males) or one (females) alcoholic beverages per day?'. 
Drug abuse was assessed by determining whether participants had used hard 
drugs and also whether or not participants met the criteria for SUDs or substance 
dependency in the 12 months prior to incarceration. Twelve-month pre-incarceration 
SUD was defined as endorsing either substance dependence (SO) or SA. The Texas 
Christian University Drug Screen-II (TCUOS-II),52 a modified Behavioral Risk Factor 
Surveillance System (BRFSS) alcohol consumption scale,53 and a modified version of 
the National Institute on Drug Abuse (NIDA) Substance Abuse scale (NIDA tool) were 
used to assess SUD. 
The TCUDS-II has been validated for use in offender populations and defines SO 
using the DiagnostiC and Statistical Manual of Disorders, Fourth Edition (OSM-IV) 
criteria. 1 The TCUDS-II assesses both alcohol and "streef' drugs and further assesses 
SA characteristics. The NIDA tool assesses severity of drug use. The NIDA tool records 
the age of onset, duration, and frequency of illicit drug use in order to determine drug 
use severity_ The drug categories in both instruments include: marijuana, heroin, 
opiates/analgeSiCS, crack/cocaine, tranquilizers/sedatives, amphetamines, barbiturates, 
hallucinogens, PCP, and inhalants. All drug categories except marijuana are considered 
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as 'hard drugs' and illicit hard drugs included heroin, crack/cocaine, and amphetamines 
only, since they are non-prescription and most troublesome among offenders. The NIDA 
drug use severity score ranges from 0-19. The modified BRFSS alcohol questions 
record the age of onset, frequency and duration of alcohol use. 
Together with the NIDA tool, the TCUDS-II is used to approximate DSM-IV 
criteria for SA. Twelve month pre-incarceration SA was defined as follows: (1) recurrent 
drug use as determined by frequency of drug use recorded on the NIDA tool and alcohol 
use recorded on the modified BRFSS alcohol consumption scale and (2).recurrent use 
that resulted in a failure to fulfill major role obligations, was physically hazardous, caused 
legal problems and exacerbated interpersonal personal problems as determined from 
the TCUDS-II. 
TBI was defined as either having a mechanical force to the head or rapid 
acceleration/deceleration with at least an alteration of consciousness (AOC), and also 
according to whether or not there was a loss of consciousness (LOC). A resiliency score 
was used to capture a measure of the participants' ability to successfully function under 
adverse circumstances and was measured using the Connor-Davidson Resilience Scale 
10.54 The Sensation Seeking Scale of the Zuckerman-Kuhlman Personality 
Questionnaire measured each participants' propensity for impulsivity, or proneness to 
engaging in behaviors with little or no thought to the consequences.55 The Short Form 
36 Health Survey (SF-36) general health subscale evaluated global general health 
status.56 
Statistical Analysis 
The prevalence of lifetime and current PTSD was calculated overall and by 
gender. Because the population was randomly selected by gender and release status, 
we calculated a weighted prevalence of lifetime and current PTSD in order to determine 
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the comparable prevalence among the larger SCDC offender population. The gender 
and release stratified prevalence of each was calculated using the population weights of 
the SCDC offender population. Bivariate analyses were conducted to determine the 
associations of each variable with lifetime PTSD in order to determine a profile of 
characteristics associated with lifetime PTSD. Because of the moderately high 
prevalence (39.40/0) and preference for prevalence ratios (PR) instead of odds ratios 
(OR), Poisson regression using a robust error variance estimator was used determine 
the subset of variables most associated with lifetime PTSD.57 Note, however, that due to 
issues with multicollinearity, only traumas assessed for occurrence 'at any age' were 
included in the initial model building step. Additionally, only demographic variables that 
were associated with PTSD were used in the initial model building step. A backwards, 
stepwise elimination method was used, removing covariates until all achieved a p-value 
of <0.2 in the model. Once the final model was selected, interactions between gender 
and each of the variables were assessed because of the extensive literature indicating 
gender differences. 
The following applicable regression model assumptions were assessed (1) 
independence of the errors (residuals), (2) absence of influential outliers, and (3) 
absence of multicollinearity. Independence of the error terms was assessed by 
outputting the residuals and checking to make certain the mean value was essentially O. 
The absence of influential outliers was assessed by plotting the residuals against the 
linear predictor and looking for extreme outliers (>3 units). Multicollinearity was assessed 
using correlation coefficients and variance inflation factors. If there variables were highly 
correlated with each other, only one was chosen. Multicollinearity was also assessed 
within the final chosen model by inspection of large standard errors. Over dispersion 
could not be assessed, since use of the Poisson model with robust regression prevents 
over dispersion. Briefly, applying the Poisson distribution to binomial data creates an 
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overestimation of standard error for the beta estimates.58 57However, sandwich 
estimation using a robust error variance eliminates this problem.58,59 All analyses were 
conducting using SAS 9.1 .3. 
RESULTS 
In total, 320 (50.3%) male and 316 (49.70/0) female offenders were interviewed. 
Table 1 shows population characteristics overall and by gender. Fifty four percent of 
offenders self-identified as Black, 38% self-identified as White, and nearly 8% self-
identified as some other race or a combination of races. The average age was 36, and 
nearly 56% of offenders had at least a high school education, with more females than 
males having at least a high school education (59.5% vs. 51.7% ). Forty percent and 
24% of the sample experienced either physical abuse or sexual abuse as a child, and 
nearly 11 % and 26% experienced childhood neglect or verbal abuse, with females 
having experienced more childhood neglect, verbal, and sexual abuse than males. Few 
offenders were involved in military combat (1.1 %), and all were male. The majority of 
offenders had experienced the unexpected death or accident of someone close to them 
(640/0), and differences were found between males and females (57.3% vs. 71.4%). A 
large number of offenders were also positive for anxiety (62.30/0), ASPO (55.2%), 
smoking (82.90/0) risky drinking (55.4% ), use of a hard drug (62%), SUO (60.9%), SO 
(55.1 %), and TBI (67.80/0). Statistically significant differences were found between males 
and females for acquaintance attack, molestation/rape, combat, depression, 
bipolar/mania, borderline personality disorder, risky drinking, illicit hard drug use, SO, 
and TBI. In general, all characteristics were higher among women except for combat and 
risky drinking. The average drug use severity score was higher among females, while 
general health and resiliency was lower among females. 
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The overall prevalence of lifetime and current PTSD for the sample was 39.4% 
and 27.6%, respectively. We found statistically significant difference between males and 
females, with females having over twice the prevalence of lifetime PTSD (56.00/0 vs. 
23.0%) and current PTSD (40.7% vs. 14.7%), see Table 2a. Table 2b shows the 
weighted prevalence of lifetime and current PTSD by gender. The weighted and un-
weighted prevalence is nearly identical. 
Table 3 shows differences in characteristics by lifetime PTSD status. All variables 
except age, education, combat, and smoking status differ by lifetime PTSD status. 
Among offenders who have had lifetime PTSD, higher proportions were female, and 
suffered from childhood physical, sexual abuse, or verbal abuse when looking at similar 
proportions among those without lifetime PTSD. Compared with those without lifetime 
PTSD, larger proportions were of White (44.3% vs. 34.6%) or 'Other' race (10.3% vs. 
6.1 %). This was not the case among Blacks, where there was a slightly lower proportion 
of those with lifetime PTSD who were Black compared with those without PTSD (45.50/0 
vs. 59.3%). Making comparisons by race, Blacks had the lowest prevalence of lifetime 
PTSD (33.2%), followed by Whites (45.4%), and those of 'Other' races (52.1 %). Larger 
proportions of offenders who had lifetime PTSD were positive for all of the traumas at 
any age except for the 'attack by a stranger' and 'combat' variables. Greater proportions 
of those with PTSD were positive for all psychiatric disorders, risky drinking, hard drug 
use, illicit hard drug use, SUD, SD, TBI, and TBI with LOC compared with those who 
were negative for lifetime PTSD. Among the lifetime PTSD group, we also found that 
there were higher average drug use severity and impulsivity scores, but lower resiliency 
and general health scores when compared with the group without lifetime PTSD. 
The subset of variables most associated with lifetime PTSD is displayed in the 
final model (Table 4a). The model was assessed by graphical checks of regression 
assumptions, and there no violations of the assumptions. The final model included 
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gender; childhood verbal abuse; seeing someone badly hurt or killed; being in a fire 
flood, or disaster; being severely hurt or almost killed; being attacked by an 
acquaintance; molestation/rape; being threatened with a weapon; schizotypal disorder 
characteristics; SO; TBI; anxiety; and a gender by generalized anxiety disorder 
interaction term. All covariates were statistically significant within the model except for 
SO. As a result of the statistically significant interaction between generalized anxiety and 
gender, and also the differences in lifetime PTSO by gender, the model was stratified by 
gender. 
Table 4b displays the model among males. Childhood verbal abuse, seeing 
someone badly hurt or killed, being in a fire flood or disaster, and generalized anxiety 
had statistically significant associations with lifetime PTSO. The magnitudes of the 
associations were strong. Both 'seeing someone badly hurt and killed' and 'generalized 
anxiety' were associated with over two and four times the prevalence of lifetime PTSD, 
respectively. Childhood verbal abuse was associated with an increased prevalence of 
lifetime PTSD by 670/0, while being in a fire flood or disaster was associated with a 70% 
increase in the prevalence of lifetime PTSD. 
Among females, being severely hurt or almost killed, being attacked by an 
acquaintance, molestation/rape, being threatened with a weapon, generalized anxiety 
disorder characteristics, and schizotypal disorder characteristics were statistically 
significant within the model (Table 4c). Generalized anxiety emerged as the covariate 
with the greatest association with lifetime PTSD followed by attack by an acquaintance. 
Generalized anxiety and acquaintance attack are associated with a 70% and 41 % 
increase in lifetime PTSO, respectively. The remaining variables are associated with 
increases in the prevalence of TBI of from 24-37%. 
Table 5 shows the prevalence of characteristics by gender among those with 
lifetime PTSD. On average, females with lifetime PTSD were older than males (37 years 
Monica E. Cornelius 
Dissertation/Chapter 2 
80 
vs. 33 years). Females with lifetime PTSD, were found to have a higher prevalence of 
sexual abuse, acquaintance attack, molestation/rape, depression, bipolar mania, and 
use of any illicit hard drug. Males with lifetime PTSD had a greater prevalence of being 
attacked by a stranger, schizotypal disorder, ASPD, and risky drinking. 
DISCUSSION 
The first two aims of this study sought to determine (1) the overall and (2) 
gender-stratified prevalence of PTSD among a statewide offender population. Overall, 
we found a prevalence of 39.4% for lifetime PTSD, and 27.60/0 for current PTSD. The 
only review of PTSD we found among adult offenders reported that the prevalence of 
current PTSD ranged from 10.2-21.4% for adult prison offender populations including 
both genders. 10 Our rates exceed this range. The review by Goff notes the difficulties of 
such comparisons, since different studies may use slightly different definitions for PTSD, 
or may differ by the use of DSM-III or DSM-IV criteria. 10 Therefore it must be noted, that 
our definition for PTSD did not assess the duration or clinically significant 
distress/impairment criteria for PTSD. Therefore our measures for current PTSD may be 
an overestimate 
Few studies among offender populations have focused on the assessment of 
factors related to PTSD among both genders. We found the prevalence of lifetime PTSD 
among female offenders to be 56.0%, consistent with previous studies, which ranged 
from 15.9_68.20/0.4,14,15,32,60,61 Our prevalence of lifetime PTSD among males was 23.0%, 
consistent with previous studies which have found rates ranging from 4_270/0. 11 ,14,62-64 
A number of studies have shown that the prevalence of PTSD among offender 
populations exceed that of the general population. Many studies assess this prevalence 
separately for males and females. Among the two studies among non-offender adults 
that reported overall PTSD rates for both genders, the ranges were from 6.8-14%.9,37 
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Among these was a study among a sample of male and female university students, 
however.37 This study also reported a prevalence of 28% when not addressing the 
duration component of the DSM-IV criteria for PTSD. While it can be argued that this 
prevalence definition is more similar to ours, its magnitude still differs from that of our 
population (28% vs. 39.4%). In general, population studies have indicated prevalence 
rates ranging from 3.4-14.3% among females, and 0.3-5% among males.2,20,37,65 These 
prevalence rates are far less than those found in this and other studies among offenders 
The third aim of this study was to determine attributes common among those with 
PTSD. We also assessed gender differences in PTSD by covariates. Overall, rTlost of 
the characteristics that have been reported to be associated with PTSD from prior 
studies (traumas, axis 1/11 disorders, substance abuse, TBI) were in a higher proportion 
among those with lifetime PTSD than those without PTSD.2.18-21,31,36,66 The lower 
resiliency scores may indicate susceptibility to PTSD. While trauma is a significant 
cause of PTSD, it must be noted that PTSD symptoms do not develop among all who 
experience trauma.17.20.38,65 Genetic studies indicate inherited resiliencies may affect the 
propensity of experiencing PTSD symptoms that are not well understood.67.68 
Comparisons by race indicate that Blacks had the lowest prevalence of PTSD,69 70,71 
however, it is possible that a thorough analysis of race controlling for exposure may yield 
no racial differences. 
While differences were not found in smoking status between those with and 
without lifetime PTSD, all other drug abuse variables had higher proportions among 
those with lifetime PTSD. The comorbidity between PTSD and SUDs has been well 
documented. It has been postulated that those with PTSD often self-medicate to relieve 
themselves of their symptoms.24,47 However, the drug abuse alone can also lead to more 
abuse, and therefore more PTSD, completing the cycle of drugs and PTSD. With the 
past trauma and co-occurring psychiatric disorders, it is no wonder that many offenders 
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have difficulties upon release from prison. Adding to this complication is the high 
prevalence of TBI. Consistent with studies among veterans, 86.5% of persons who were 
PTSD positive had a TBI, compared with 56% among those who did not have a TBI. 
Additionally, the lower resiliency scores, higher impulsivity scores, and lower general 
health scores paint the picture of a population with a number of co-occurring mental, 
physical, and social health issues. 
Our assessment of trauma, traits for axis 1/11 psychiatric disorders, drug abuse 
and TBI all support the results of prior studies which found that PTSD is associated with 
each of these characteristics.2.36.72 The purpose of our final model (aim 4) was to 
determine the subset factors that were the greatest predictors of lifetime PTSD within a 
multivariate regression model, acknowledging that our data are limited in the 
interpretation of prediction due their cross-sectional nature. In addition to gender, we 
found that many of the specific traumas were highly associated with lifetime PTSD, as 
would be expected since experiencing trauma is a criterion for PTSD. 1 We also found 
that generalized anxiety and schizotypal disorder characteristics were the most 
influential psychiatric disorder traits; that TBI was highly associated with PTSD; and that 
there was an interaction between gender and generalized anxiety. Interestingly, we did 
not find statistically significant associations for SD within our model. SO was nearly 
equal and highly prevalent for males and females among those with PTSD (72.2% vs. 
70.4%), so the reason for its not attaining statistical significance in the model may have 
more to do with its partial relationship with generalized anxiety and the confounding 
effects of the other variables within the model. We found that SO was associated with 
PTSD when controlling for traumas and schizotypal disorder traits. However, when 
generalized anxiety is additionally controlled for, the association is weakened and 
becomes non-significant. 
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Because of the significant interaction between generalized anxiety and gender, 
and also because of the differences by gender found in this and other studies, we 
stratified the models by gender in order to make direct gender comparisons. The only 
variable that was statistically significant in both genders was generalized anxiety, with 
males having a greater magnitude of association compared with females (4.32 vs. 1.70). 
Although the prevalence of anxiety among males with PTSD is slightly higher than that 
of females (93.1 % vs. 84.9%; p=0.0804) this does not fully explain the magnitude of the 
differences. It is possible that the model among males may be slightly biased, due to the 
smaller prevalence of lifetime PTSD, or it could be that males who do develop PTSD 
may experience a greater effect from anxiety. Among females, we find that 
molestation/rape, being threatened with a weapon, being severely hurt or almost killed, 
being attacked by an acquaintance, anxiety and schizotypal disorder were associated 
with an increase in the prevalence of PTSD from 24-70%. Among males, we found that 
childhood verbal abuse, seeing someone badly hurt or killed, being in a fire flood or 
disaster, and anxiety increased the prevalence of PTSD from 670/0 to over 4 times. While 
we interpret results among males with some caution, we note that the higher prevalence 
of lifetime PTSD among males associated with 'seeing someone badly hurt or killed' and 
the higher prevalence of PTSD among females associated with direct or 'assaultive' 
violence is consistent with the results found by Breslau. 6 
Female offenders often face greater adversity, such as having greater number of 
life problems, being at an increased risk for victimization, and often having increased 
parental responsibilities.4,73,74 This is underscored by our findings that female offenders 
had less resiliency than male offenders, and scored lower on the SF-36 general health 
assessment. A number of studies among the general population have assessed the 
profiles of trauma and psychiatric disorders among individuals with and without 
PTSD,2,17,31,33,36 yet few studies have addressed this among an adult offender population. 
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This study assesses trauma characteristics in a manner similar to those in general 
population studies among adult offenders. 
The sample utilized for this study is unique, in that there were nearly equal and 
large numbers of both males and females. While much research has been conducted 
regarding childhood sexual abuse among sexual offenders, there is a dearth of research 
regarding the profile of childhood abuse among all offenders. As well, a number of 
studies focusing on PTSD among offenders have been either restricted to juveniles 
populations40.75-78 or a single gender,11.62 or were conducted among special offender 
populations.79.8o This study is unique in its ability to assess this information among an 
adult offender population among both males and females. 
Lifetime traumas (at any age) ranged from 1 % among those involved in combat 
to 64% among those who experienced an unexpected death or accident. Higher rates of 
trauma, specifically violence, are often expected among offender populations.34,81.82 
Conditions of incarceration can lend itself to trauma, especially with a number of 
offenders having mental disorders and being at risk for abuse attributable to iIIness-
related behaviors.82-84 Offenders may originate from unsafe environments where 
violence thrives, in addition to the opportunities for trauma exposure during criminal 
activities.34,81,85 Offender studies have reported the prevalence of physical or sexual 
victimization at any age ranging from 7-16% among males and 40-57% among 
females. 34,81 Again, our rates for acquaintance attack (26.8% ,males vs. 62.7%, females) 
and molestation or rape (4.10/0, males vs. 51.1 %, females) are slightly higher. We found 
that among the 9 traumas screened for, only five showed gender differences with 
females having the higher prevalence for all except for combat, which was only 
experienced by male offenders. These included experiencing an unexpected death or 
accident of someone close, being severely hurt or almost killed, acquaintance attack and 
molestation or rape. 
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PTSD may be especially damaging among offenders who have been released, 
since many have had difficult childhood and adult experiences and often have mental 
health disorders, in addition to having to overcome the stigma of crime conviction upon 
release. The difficulties in treating offenders for their many issues lie in part in the lack of 
assessment and treatment for co-occurring disorders, and also the lack of assistance for 
disorders after release. The nature of research among offenders is often one 
dimensional, assessing one factor at a time. While this is important, it must be 
understood that their problems result from the lifetime accumulation of violence, mental 
health disorders, and substance abuse. Much of the scarce literature on PTSD in 
offenders focuses on youth or young offenders perhaps because treating younger 
offenders may have a greater effect on reducing recidivism. While this is necessary, it is 
also necessary to study offenders >age 25 who have shorter sentences, since this 
presents an opportunity to return productive citizens back into society. When possible, 
the first step is to assess available information among all offenders in order to get a 
global profile of existing problems in order to establish priorities for screening and 
treatment, noting that treatment is needed after release as well. Without these basic 
steps, the revolving door prison doors remain. 
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T bl 1 Ch t . f f St d P If o a e . arac ens ICS 0 U Iy OpU a Ion vera . 
Variable Overall 
(N=636) 
Demographics 0/0 or 
mean ± sd 
Gender Males 50.3 
Females 49.7 
Race Black 54.1 
White 38.1 
Other 7.9 
Age (mean ± sd) 36.2±10.0 0 




Physical Abuse by parent/caregiver/authority 40.2 
figure 
Sexual Abuse by parent/caregiver/authority 23.7 
figure 
Childhood Neglect 11.3 
Childhood Verbal Abuse by 26.4 
parent/caregiver/authority figure 
Any Age 
Seeing someone hurt or killed 48.4 
Experienced and Unexpected Death or 64.3 
Accident 
Experienced Fire, Flood or Disaster 14.0 
Been Severely Hurt or Almost Killed 39.4 
Attack by Stranger 32.8 
Acquaintance Attack 44.5 
Molestation or Rape 27.2 







Schizoty~al Disorder 21.7 
Antisocial Personality Disorder 55.2 
Borderline Personality Disorder 26.7 
Substance Use 
Smoking Status 82.9 
Risky Drinking (Year Before Incarceration) 55.4 
Any Hard Drug Use (HDU) 62.0 
Any Illicit HDU (Crack/cocaine, meth, heroin) 33.3 
Any Substance Use Disorder (SUD) 60.9 
Substance Dependence (SO) 55.1 
Average Drug Use Severity Score mean ± 1.59±1.47 
sd 
AnyTBI 67.8 
TBI with LOC no TBI (0) 32.2 
TBI with AOC only (1) 23.1 
TBI with LOC (2) 44.7 
Other Related PsYchiatric Traits 
Resiliency (mean ± sd) 27.8±6.5 
Impulsivity (0-100%) (mean ± sd) 43.4±24.7 
General Health (0-100%) 72.2±23.8 
*LOC=loss of consciousness; AOC=alteration of consciousness 















































II db G d an Iy en er 
Females p .. value 
(N=316) 
0/0 or 
mean ± sd 










































T bl 2 U a e a: . h d P n-welQ te reva ence 0 f PTSD 
Variable Overall Males Females p-value 
Lifetime 39.4 23.0 56.0 <0.0001 
PTSD 
Current 27.6 14.7 40.7 <0.0001 
PTSD 
T bl 2b W · ht d P fPTSD a e . elg e reva ence 0 . 
Variable Males Females 
Releases Non-releases Releases Non-releases 
Crude Weighted 
Lifetime 64/287 704/3149= 
PTSD 22.20/0 22.4% 
Current 40/287= 445/3149= 
PTSD 13.90/0 14.1% 







Crude Weighted Crude Weighted 
105/188 181/328= 18134= 25/46= 
=55.9% 55.3% 52.9% 52.9% 
751188= 130/328= 12134= 18/46= 
39.90/0 39.6% 38.20/0 38.2% 
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Demoaraohics N=244 N=376 
Gender Males 29.5 64.1 
Females 70.5 35.9 
Race Black 45.5 59.3 
White 44.3 36.6 
Other 10.3 6.1 
Age (mean ± sd) 35.9±9.3 36.4±10.3 
Education <HS 42.6 45.3 
>=HS 57.4 54.7 
Trauma 
Childhood 
Physical Abuse by parent/caregiver 57.0 29.8 
Sexual Abuse by parent/caregiver 40.6 12.8 
Childhood Neglect 20.9 5.1 
Childhood Verbal Abuse by parent/caregiver 46.9 13.0 
Specific Traumas (any age) 
Seeing someone hurt or killed 66.9 36.4 
Experienced and UnexQected Death or Accident 87.2 49.7 
Experienced Fire, Flood or Disaster 24.0 7.8 
Been Severely Hurt or Almost Killed 62.1 24.5 
Attack by Stranger 45.5 60.6 
Acquaintance Attack 73.7 60.7 
Molestation or Rape 52.5 10.9 
Threatened with a Weapon 60.3 26.1 
Combat 0.41 1.6 
PsYchiatric Disorders 
Depression 29.9 7.0 
Bipolar/Mania 41.8 12.1 
Anxiety 87.3 45.2 
Schizotypal Disorder 35.3 12.6 
Antisocial Personality Disorder 71.7 44.1 
Borderline Personality Disorder 48.4 12.3 
Substance Use 
Smoking Status 85.7 80.4 
Risky Drinking (Year Before Incarceration) 61.8 51.3 
Any Hard Drug Use 69.8 57.1 
Any Illicit Hard Drug Use (Crack/cocaine, meth, 45.5 25.1 
heroin) 
Any Substance Use Disorder 75.3 51.8 
Substance Dependence 70.9 45.6 
Average Drug Use Severity Score mean ± sd 1.98±1.67 1.36±1.29 
AnyTBI 86.5 56.1 
TBI with LaC no TBI (0) 13.5 43.9 
TBI with AOC only (1) 20.5 25.0 
TBI with LaC (2) 66.0 31.1 
Other Related Psychiatric Traits 
Resiliency (mean ± sd) 26.5±6.98 28.8±5.9 
Impulsivity (0-1000/0) (mean ± sd) 49.3±24.8 39.4±23.8 
General Health (0-1000/0) 66.3±26.2 76.1 ±21.5 
*LOC=loss of consciousness; AOC=alteration of consciousness 







































Table 4a: Final Model Estimates 
Covariates PR 950/0 CI p-value 
Childhood verbal abuse 1.28 1.08-1.51 0.0051 
Seeing someone badly hurt or killed 1.27 1.06-1.52 0.0103 
Being in a fire, flood, or disaster 1.28 1.08-1.53 0.0056 
Being severely hurt or almost killed 1.30 1.08-1.57 0.0056 
Being attacked by an acquaintance 1.42 1.10-1.83 0.0064 
Molestation/rape 1.28 1.04-1.58 0.0200 
Being threatened with a weapon 1.27 1.06-1.52 0.0110 
SchizotypaI disorder characteristics 1.25 1.07-1.47 0.0053 
SO 1.17 0.97-1.40 0.0990 
TBI 1.37 1.02-1.85 0.0397 
Females: anxiety vs. no anxiety 1.57 1.13-2.20 0.0074 
Males: anxiety vs. no anxiety 5.21 2.16-12.6 0.0002 
Table 4b: Association Between Covariates and PTSD Final Model 
(Females) 
Covariates PR 95% CI p-value 
Childhood verbal abuse 1.17 0.98-1.39 0.0835 
Seeing someone badly hurt or killed 1.11 0.93-1.33 0.2372 
Being in a fire, flood, or disaster 1.11 0.91-1.33 0.3171 
Being severely hurt or almost killed 1.24 1.03-1.50 0.0220 
Being attacked by an acquaintance 1.41 1.05-1.88 0.0218 
Molestation/rape 1.37 1.09-1.71 0.0060 
Being threatened with a weapon 1.27 1.05-1.55 0.0146 
Anxiety disorder characteristics 1.70 1.20-2.43 0.0031 
Schizotypal disorder characteristics 1.27 1.09-1.47 0.0018 
SO 1.08 0.89-1.32 0.4294 
TBI 1.28 0.91-1.79 0.1572 
Table 4c: Association Between Covariates and PTSD Final Model (Males) 
Covariates 
Childhood verbal abuse 
Seeing someone badly hurt or killed 
Being in a fire, flood, or disaster 
Being severely hurt or almost killed 
Being attacked by an acquaintance 
Molestation/rape 
Being threatened with a weapon 
Anxiety disorder characteristics 
Schizotypal disorder characteristics 
SO 
TBI 
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PR 950/0 CI p-value 
1.67 1.12-2.51 0.0128 
2.27 1.12-4.58 0.0227 
1.70 1.14-2.53 0.0085 
1.55 0.99-2.42 0.0542 
1.24 0.80-1.93 0.3370 
1.07 0.54-2.11 0.8512 
0.97 0.64-1.46 0.8783 
4.32 1.71-10.9 0.0019 
1.14 0.78-1.68 0.5026 
1.36 0.89-2.09 0.1607 
1.59 0.87-2.90 0.1350 
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T bl 4 P f Ch t-f bG d PTSD a e . reva ence 0 arac erls ICS 'Y en er among . 
Lifetime PTSO+ 
Variable Males Females 
Demoaraohics N=72 N=172 
Age (mean ± sd) 33.4±8.87 36.9±10.3 
Education <HS 47.2 40.7 
>=HS 52.8 59.3 
Trauma 
Childhood 
Physical Abuse by parent/caregiver 63.9 54.1 
Sexual Abuse by parent/caregiver 15.3 51.2 
Childhood Neglect 15.3 23.3 
Childhood Verbal Abuse by parent/caregiver 43.1 48.5 
Specific Traumas (any age) 
Seeing someone hurt or killed 84.5 59.7 
Experienced and Unexpected Death or 90.1 86.1 
Accident 
Experienced Fire, Flood or Disaster 28.2 22.2 
Been Severely Hurt or Almost Killed 63.4 61.6 
Attack by Stranger 63.9 37.8 
Acquaintance Attack 57.8 80.2 
Molestation or Rape 9.7 70.4 
Threatened with a Weapon 63.4 59.1 
Combat 1.4 0 
PsYchiatric Disorders 
Depression 18.1 34.9 
Bipolar/Mania 31.9 45.9 
Anxiety 93.1 84.9 
Schizotypal Disorder 47.2 30.2 
Antisocial Personality Disorder 81.9 67.4 
Borderline Personality Disorder 37.5 52.9 
Substance Use and TBI 
Smoking Status 86.1 85.5 
Risky Drinking (Year Before Incarceration) 80.3 54.1 
Any Hard Drug Use 70.0 69.7 
Any Illicit Hard Drug Use (Crack/cocaine, 27.7 52.4 
meth, heroin) 
Any Substance Use Disorder 80.3 73.3 
Substance Dependence 72.2 70.4 
Average Drug Use Severity Score mean ± sd 1.76±1.64 2.07±1.67 
AnyTBI 87.5 86.1 
TBI with LOC no TBI (0) 12.5 24/172= 14. 0 
TBI with AOC only (1) 15.3 39/172=22.7% 
TBI with LOC (2) 72.2 109/172=63.4% 
Other Related PsYchiatric Traits 
Resiliency (mean ± sd) 27.4±6.3 26.1±8.1 
Impulsivity (0-1 00%) (mean ± sd) 49.7±23.2 49.3±25.5 
General Health (0-1000/0) 68.8±25.0 65.2±26.7 
* AOC=alteration of consciousness; LOC=loss of consciousness 
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Relationship between Interpersonal Violence Victimization and Substance Use 
Disorders among an Offender Population: Examining the Moderating Effects of 
Gender and TBI 
Abstract 
Objective: To determine whether gender and a history of traumatic brain injury (TBI) 
modify the association between interpersonal violence victimization (IPVV) and 
substance use disorder (SUD). 
Methods: We analyzed 320 males and 316 females from state prisons using cross-
sectional data from the Statewide Investigation of Traumatic Brain Injury in Prisons 
study. We used robust Poisson regression to model the prevalence of SUD while 
controlling for post-traumatic stress disorder (PTSD), demographic variables, and other 
mental health variables. We tested for the 1oll.owing interactions: gender x IPVV; gender 
x TBI; and gender x TBI x IPVV. We further described the interaction by calculating the 
association between IPVV and SUD stratified by gender and TBI status. 
Results: We found a statistically significant interaction between TBI and IPVV (p=0.0240) 
but not for the other interactions. The relative excess prevalence due to interaction was 
calculated as -0.44 (95% CI: -0.886,0.003) indicating the potential for biological as well a 
statistical interaction. TBI functions as an effect modifier of the results with the 
prevalence ratio between IPVV and SUD being 1.57 (950/0 CI: 1.19-2.08) among those 
with a history of TBI, and 1.10 (95% CI: 0.95-1.28) among those without a history of TBI. 
Conclusions: Offenders without a TBI had a higher magnitude of association between 
IPVV and SUDs compared with offenders with a TBI.. There may be underlying 
biological factors that have not been considered. 
102 
INTRODUCTION 
I nterpersonal violence is a major public health concern that is often linked to drug 
abuse.1,2 Homicides have consistently been in the top 15 leading causes of death in the 
US since 1965, with assaults ranking 4th in 2006 among persons aged 5-14 and 25-44 
years.3,4 An estimated 20.1 million Americans aged >=12 years were illicit drug users in 
2005 and 95.6% of the $373.9 billion spent on drugs was used to "shoulder the burden" 
of substance abuse (SA) in healthcare, the justice system, and child welfare.5 ,6 
The relationship between interpersonal violence victimization (IPVV) and 
substance use disorders (SUDs) is well-documented.7-12 Child maltreatment is 
implicated as one of the most influential types of violence in the initiation of SA. 13-16 A 
study by Conroy and colleagues found that the prevalence of child maltreatment was 
greater among opioid dependent males and females. The prevalence of SUDs was 
higher among 5,886 males and females who had experienced childhood sexual abuse 
(CSA) 14 The relationship between CSA and SA has been consistently confirmed among 
females.2,8,16 Adult violence victimization may also contribute to SA.2,17,18 
The culmination of the effects of SUDs and violence is especially evident in US 
offender populations, where the state prison population approaches 1.6 million.19-21 A 
high prevalence of SA has been reported in both state (69.2%) and federal (64.3%) 
prisons.22 Thirty two percent of state prisoners were under the influence at the time of 
their crime, and 56% indicated drug use in the month before the offense.2o Nearly 28% 
of violent, 40% of property and 440/0 of drug offenses were committed while the 
perpetrators were under the influence of drugs. Other criminal justice reports also 
indicate a relationship between I PVV and SUDs among offenders. Approximately 16% of 
male and 57% of female offenders reported having been victims of physical or sexual 
abuse,21 of whom 76% of males and 80% of females reported using drugs regularly prior 
to incarceration.21 
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As a result of high rates of SA and its co-occurrence with crime, prisons offer SA 
treatment programs.23,24 While prison SA treatment programs have demonstrated some 
effectiveness in reducing criminal and drug abuse recidivism, many offenders do not 
enroll in or complete prison SA treatment.23,25 Minimal screening and assessment of co-
occurring disorders has also been cited as a barrier to effective treatment.26 
Individuals who have mental disorders related to past trauma often have 
unsuccessful outcomes.23 In addition to the lasting effects of IPVV, disorders such as 
traumatic brain injury (TBI) and closely associated post-traumatic stress disorder 
(PTSD), can add greater complexity to delineating the relationship between IPVV and 
SUDs since both TBI and PTSD have congruent symptoms, often co-occur, have higher 
prevalence among offender populations, and are related to both IPVV and SUDs.27-34 
TBI may increase the risk of SUDs through coping mechanisms or as a result of 
disruptions of neurological pathways.35,36 Twenty five percent of state offenders have 
both a mental disorder and SUD,23 and the prevalence of TBI in offender populations 
has been cited to be as high as 85%.37-39 The. combination of co-occurring disorders and 
SUDs may further increase the likelihood of criminal activities. Overcoming barriers to 
screening and effective treatment could significantly reduce re-incarceration and 
continued drug use23,40-42 
In addition to TBI influencing SA, offender studies have indicated gender 
differences in SA. A study found that federal female offenders were more likely to have 
used one or more hard drugs compared with male offenders.43 Additionally, compared 
with males, female offenders reported more trauma; used drugs for different reasons; 
had more severe addiction; and typically used drugs to alleviate physical or emotional 
pain.44,45 Battjes and colleagues 46 emphasize that drug abuse programs in general 
must consider not only the SA, but the condition of the abuser and their motivation for 
change in order to be effective.47 Treatment for IPVV along with TBI during SA treatment 
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may increase female offenders' abilities to function after release from prison. Because 
many incarcerated females have children, successful rehabilitation could help break a 
familial cycle of abuse and criminal behavior.23 
The purpose of this article is to describe the effects of IPVV, gender, and TBI on 
SUDs among an offender population. This study further seeks to confirm the relationship 
between IPVV and SUDs among a statewide offender population and determine whether 
this association differs by gender and TBI (Figure 1) while controlling for lifetime PTSD. 
Determining the effects of IPVV and TBI will indicate the need for treating both during SA 
treatment. Modification of the IPVV-SUD relationship by gender or TBI may indicate 
clues into how each factor works together to affect SUDs in this population. 
METHODS 
Study Population 
This study used data from the Statewide Investigation of TBI Among Prisoners 
-
(SITBIP) study. The primary objective of SITBIP was to determine the prevalence of TBI, 
assess the association of TBI with recidivism among participants being released. 
Personnel trained by RTI International conducted interviews of offenders in the South 
Carolina state prisons from April 2009-April 2010. All offenders aged 18 and older who 
comprehended English; did not have mental retardation or severe mental illness; and did 
not have detainers (warrants or holds lodged against an offender indicating future 
prosecution) were eligible for the study. The sampling strategy has been explained 
elsewhere.48 Briefly, offenders who were due for release within 2-3 months were eligible 
for selection into the study. All female offenders were selected due to the small number 
of females, while a stratified random sampling scheme was used to select male 
offenders. 




We used the SITBIP Questionnaire (SITBIPQ) to collect information on 
demographics; physical, sexual, and emotional abuse; PTSD symptoms and related 
trauma; childhood adversity; physical and mental health; and medications. The SITBIPQ 
includes the Ohio State University TBI Identification (OSU-TBI-ID) Method, 49 an 
instrument validated for assessing history of TBI among an offender population.50 
IPVV was defined as having experienced incidents of physical or sexual abuse 
over the lifetime. This information was collected using items from a PTSD trauma 
screener, which addressed whether or not an offender had experienced specific 
incidents of PTSD triggering traumas.51 ,52 We determined whether or not there was (1) 
physical abuse as a child; (2) attack by an acquaintance; (3) attack by a stranger or (4) 
rape or molestation. IPVV was categorized as positive when there was either 
endorsement of sexual abuse or endorsement of at least two of three physical abuse 
questions. Otherwise the offenders' IPVV was categorized as negative. 
SUD was defined by endorsing that either substance dependence (SD) or SA 
occurred within the 12 months prior to incarceration. SUD was assessed using the 
Texas Christian University Drug Screen-II (TCUDS-II),53 a modified Behavioral Risk 
Factor Surveillance System (BRFSS) alcohol consumption scale,54 and a modified 
version of the National Institute of Drug Abuse SA scale, henceforth referred to as the 
"NIDA tooL" The TCUDS-II has been validated for use in identifying SD in offender 
populations and uses the Diagnostic and Statistical Manual of Disorders, Fourth Edition 
(DSM-IV) criteria for defining SD.55 The TCUDS-II assesses consumption of alcohol, 
"street" drugs, and illicit use of prescription drugs, and may additionally be used to 
assess SA characteristics. Frequency and duration of drug and alcohol use were 
recorded using the NIDA tool and modified BRFSS scale. The three scales together 
approximate DSM-IV criteria for SA. SA was defined as follows: (1) recurrent drug or 
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alcohol use and (2) recurrent use that resulted in a failure to fulfill major role obligations, 
was physically hazardous, caused legal problems or exacerbated interpersonal personal 
problems. 
We defined TBI using information from the OSU-TBI-ID Method. This instrument 
records up to 12 of the offender's injuries were possibly related to TBI, including a 
description of the injury and determination of rapid acceleration/deceleration or 
mechanical force to the head; alteration of consciousness (AOC) and associated time 
interval; whether or not the individual was dazed or confused; etiology; whether the 
participant received medical treatment for the injury; and other symptoms related to the 
TBI that remained after the injury. 
The primary definition for TBI was defined as experiencing a mechanical force to 
the head or rapid acceleration/deceleration with an AOC as reported by the 
respondent.56 AOC is defined as becoming dazed or confused, experiencing a loss of 
consciousness (LOC), or having post traumatic amnesia. Using this definition, we 
determined whether TBI moderated the IPVV.- SUD relationship. 
Because of the interrelatedness of TBI and PTSD, we controlled for the effects of 
lifetime PTSD in our analysis. Items from the PTSD screen and the PTSD Symptom 
Scale - Self Report assessed lifetime PTSD.51 ,57,58 The ages at which PTSD-inducing 
traumatic events occurred and symptoms d~veloped were recorded. This instrument 
assessed PTSD in a way that differs from the DSM-IV55 criteria in that it does not assess 
whether or not the symptoms lasted for at least one month or whether or not the 
symptoms caused clinically significant distress. Instead, the instrument assessed 
whether participants who indicated a traumatic event from the trauma screen 
experienced each of three categories of symptoms at the same age. The categories of 
symptoms include (1) re-experiencing the traumatic event, (2) persistent avoidance of 
Monica E. Cornelius 
Dissertation/Chapter 3 
107 
the stimuli related to the trauma, and (3) ongoing symptoms of increased arousal due to 
the trauma. 
We controlled for the effects of age, race, and socio-economic status (SES), in 
addition to gender. SES was classified by a variable that combines educational 
attainment and pre-incarceration health insurance type. Covariates related to substance 
use disorder, childhood adversity, and mental health were tested to meet the criteria for 
inclusion in the analysis.15.59-64 The NIDA tool was used to assess and score lifetime 
drug use severity by combining the frequency of drug use, age of drug use initiation and 
longest duration of drug use. Each of the previously listed covariates has been cited as 
potential confounders in the IPVV-SUD relationship. 
Statistical Analysis 
Bivariate analyses were conducted to determine the association between each 
potential covariate and SUD. Variables found to be confounders in the relationship 
between IPVV and SUD as well as lifetime PTSD, TBI, and gender were entered into the 
initial regression model. A backwards, stepwise elimination method using robust Poisson 
regression was utilized to identify the final. We tested for multicollinearity and 
subsequently assessed the final model using residual analysis. The robust Poisson 
model was chosen because it uses a sandwich estimator for the error variance creating 
a more robust model where convergence could be achieved and direct estimates of the 
prevalence ratios (PRs) could be obtained.65.66 TBI and gender were assessed for 
statistically significant (p<O.1) interactions with IPVV. Because our sample size was 
fixed, we used a type I error rate of 0.1 instead of 0.05 to increase our power for 
detecting potentially influential interactions.67 
Using the final model, we calculated the PRs for the following associations: (1) 
IPVV with SUD; (2) TBI with SUD; and (2) the joint effects of IPVV and TBI on SUD. 
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Participants without IPVV and TBI served as the reference group, with a PR of 1. Using 
the methods proposed by Knol68 for logistic regression, we calculated an analog to the 
relative excess risk due to interaction (RERI), which we will term the 'relative excess 
prevalence due to interaction' (REPI). We determined whether or not the sum of the 
individual effects deviated from actual joint effects as calculated from the regression 
model. 
The modifying effect of TBI on the IPVV-SUD relationship was further 
characterized by using more descriptive definitions of TBI, and repeating the model 
building process using each TBI definition (Table 1). This incorporates the effects of the 
levels of LOC on the IPVV-SUD relationship. Assessment of interactions with TBI using 
other definitions was only conducted after an interaction was determined using the 
primary model because the primary (dichotomous) definition for TBI would have the 
greatest power for detecting the interaction. Therefore lack of an interaction using this 
definition would demonstrate that an interaction using more descriptive definitions (>2 
levels) would be unlikely. SAS 9.1.3. was used to conduct all analyses.69 
RESULTS 
Table 2 displays the demographic characteristics of the interviewed population. 
Over half of the offenders were African American, with more males than females (69% 
vs. 49%) identifying themselves as African American. Less than 3% of the population 
identified themselves as being Hispanic, and nearly 70% of the population was aged 25-
44 years, with a mean age of 36, which was similar between males and females. Fifty 
percent of males and 40% of the females were not married. Among all offenders, 56% 
had a high school education or greater and 45% was of low SES. 
Statistically significant differences were found in males and females for IPVV, TBI 
(definition 1), lifetime PTSD, co-occurring TBI and lifetime PTSD, and SO (Table 3). 
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Compared with males, female offenders had 1.8 times the prevalence of IPVV; over 
twice the prevalence of lifetime PTSD; over twice the prevalence of co-occurring TBI and 
lifetime PTSD; and a 10% greater prevalence of SD. 
Table 4 displays the final models. No issues were found with multicollinearity or 
outliers for any of the regression models. A statistically significant (p<0.05) interaction 
was detected between IPVV and TBI (definition 1), but not between IPVV and gender, or 
between IPVV, gender, and TBI. Each of the models contained 15 variables, including 
the IPVV x TBI interaction term, and used 584 observations. We further detected the 
IPVV x TBI interaction (P<0.1) in the models using definitions 2 and 4 (Table 1). No 
interactions were detected between IPVV and TBI in the models using the other TBI 
definitions. 
The final covariates resulting from model building, as well as the estimates for 
the covariates for the three final models, were nearly identical (Table 4). Statistically 
significant covariates in Model 1 included IPVV, TBI, psychopathy, anxiety, age at 
-
interview, lifetime drug use severity, and the lPVV x TBI interaction. Anxiety traits, older 
age, lifetime drug use severity, and psychopathy were all associated with an increase in 
SUD prevalence. 
Interaction and Effect Measure Modification 
The interaction term using the primary definition is negative and attained a p-
value of 0.0201 in the model. The negative interaction term indicates an antagonistiC 
interaction, wherein the presence of one factor decreases the presence of the other. 
Utilizing this information, we further evaluated whether or not the actual interaction effect 
significantly differed from the expected interaction effect on an additive scale for the 
model using the primary definition for TBI. 
In order to assess additive interaction, we calculated an REPI of 
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-0.44 (95% CI: -0.886,0.003) which is suggestive of an additive interaction, although it 
did not attain statistical significance. Table 5 illustrates the deviation from the additive 
scale. We see that the expected joint effect (1.3+1.6=2.9) is greatly reduced from the 
actual joint effect (PR, 1.43; 95% CI, 1 .14-1.80; P=0.0017). Additive interaction often 
suggests that there may also some level of biological interaction since there is departure 
from the additive scale,70-72 
Effect measure modification was also indicated when examining the magnitude 
of the differences in the PRs (1.57-1.10=0.47) (Table 5). We see that among those who 
do not have TBI, there is a 57% greater prevalence of SUD among the IPVV+ compared 
with those who were IPVV-. Restricting to those who have reported a TBI, there is only a 
10% greater prevalence of SUD the IPVV+ compared with the IPVV-, although this result 
did not attain statistical significance. Effect modification is indicated by the heterogeneity 
in of the associations by TBI status and also by the lack of overlap in the Cis. Calculating 
the 83.4% CI as outlined by Knol, the PR among the TBI- was 1.29-1.91 while the CI for 
. 
the PR among the TBI+ was 0.99-1.22.73 - . 
A statistically significant interaction is observed between IPVV and TBI 
(P=0.0765) in the model using TBI with LOC. Restricting to those who had a TBI, but 
only reported being dazed or confused, we found no statistically significant difference, 
and the magnitude of the association was negligible (PR, 1.07; 95% CI, 0.85-1 .35; 
P=0.5772). Among those who had a TBI with any LOC, the PR relating IPVV with SUD 
was slightly larger, but also not statistically significant (PR, 1.12; 95% CI, 0.94-1.33; 
P=0.2143). 
A statistically significant interaction was also observed between IPVV and TBI (P-
0.0635) in the model using worst TBI. There was virtually no relationship between IPVV 
and SUD, among those reporting their worst TBI was accompanied by being 
dazed/confused or in a LOC of <5 minutes. Restricting to those with the most severe TBI 
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(>5 minute LOC), we find that the prevalence of SUD among the IPVV+ is 260/0 greater 
than that among those who reported I PVV, although this result did not reach statistical 
significance (PR, 1.26; 95% CI, 0.99-1.59; P=O.0568). Stratifying by worst TBI severity, 
the association between IPVV and SUD is greatest among those with the most severe 
TBI, and negligible among those with milder TBls. The covariates in the model appear to 
be positive confounders of the relationship, since the crude associations are greater than 
the adjusted associations. Interestingly, the relationship between IPVV and SUD among 
those without a TBI is stronger when compared with this relationship among those with a 
TBI. 
DISCUSSION 
While we detected an interaction between IPVV and TBI, we did not detect an 
interaction between gender and IPVV. Although prior studies have indicated differences 
among offender populations in the prevalence of drug use severity and IPVV by 
gender,20,45,74 it is possible that the overall §lssociation between IPVV and SUD may not 
differ by gender. That is, once criteria for SUD are met, individuals still have different 
levels of drug use duration, quantity and frequency that may differ by gender more than 
SUD alone. Although our data reflected differences in IPVV by gender, no gender 
differences were detected in the prevalence of SUD (Table 3). Results of the modeling 
did not indicate differences in the relationship between IPVV and SUD by gender either. 
Even though an interaction was detected between IPVV and TBI, the effect 
modification observed indicates that those without a TBI have a greater magnitude of 
positive association between IPVV and SUD than those with a TBI. Although this result 
is unexpected, it is not surprising, since the literature detailing the relationship between 
TBI and SUDs is conflicting.32,75 A few factors may help to explain this result. A study 
limitation is that these data are cross-sectional and temporality could not be established 
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between IPVV, TBI, and SUD. Although SUD is measured in the 12 months prior to the 
current incarceration, we are unable to determine at what point the offender may have 
first met the criteria for having a SUD. To that end, we are not sure if the IPVV caused 
the SUD, or whether or not the seeking of a substance may have put the offender at risk 
for experiencing IPVV. Additionally, the results may be confounded if those who 
sustained TBls were more vulnerable to IPVV after experiencing TBI. 
Differences in the definitions for TBI in this study when compared with the 
definitions used in prior studies could impact the direction of the relationship between 
TBI and SUD, and consequently, TBI's impact on the IPVV-SUD relationship. Prior 
studies of the association between TBI and SUD have indicated that mild TBls may be 
associated with a greater likelihood for SUD, while more severe TBls may be associated 
with a reduced likelihood.34,76,77 Still, other studies indicated that TBI alone increases the 
likelihood of SUD, yet many of these did not stratify by severity.78-8o This heterogeneity 
could hinder the ability to observe a consistent direction of TBI's effect on SUD. Few of 
. 
these studies have indicated any information regarding IPVV status. When examining 
model 3 in Table 4, it appears that greater severity of TBI (in the absence of IPVV) is 
associated with a lower prevalence of SUD. Here the PRs for the association between 
TBI and SUD are 1.34 (dazed/confused TBI), 1.40 «5 min LOC), and 1.16 (>= 5 
minutes LOC). In the presence of IPVV, however, the PRs relating TBI with SUD are 
increasing from protective to a null association, with PRs of 0.91, 0.88, and 0.97, 
respectively). 
Essentially, the presence of IPVV antagonizes the effect of TBI on SUD, and this 
effect may be less among those with more severe TBI. Stating this in terms of the 
primary aims of this study, we mean that the presence of less severe TBls results in a 
larger magnitude of reduction on the IPVV-SUD relationship when compared with the 
effect of a more severe TBI (Table 6, worst TBI definition). Theoretically, we would 
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expect the reverse to be true. As well, if the individual levels of both TBI and IPVV 
increase the prevalence of SUD alone, we would expect the combined effect to be 
greater than the sum or product of both. This indicates that a combination of psychiatric 
and neurological factors my affect this relationship in unexpected ways. 
In summary, we find that the effect of gender does not modify the association 
between IPVV and SUD among this population. However, we did find that TBI modified 
the association between IPVV and SUD. It must be noted that our data are limited in 
power for comparing the more severe levels of TBI since there is a small prevalence of 
severe TBI. 
Offender populations represent a vulnerable population that often has not 
received medical attention for injuries. Generally, offenders have experienced a great 
deal more violence than the general population. Because of the lack of health insurance 
and sporadic medical care, self report is often the only way to gain access to this 
information. Although this analysis did not provide evidence that having both TBI and 
. 
IPVV served a marker for a greater prevalenc.e of SUDs, the presence of either 
jeopardizes the effectiveness SUD treatment and rehabilitation.81 Screening offenders 
could assist in identifying and providing treatment to those in need in order to prevent 
future behavioral problems that may impede their ability to reenter the community. 
Studies have indicated the need for treating both TBI and SUD in order to improve 
treatment and rehabilitation outcomes.81 -83 Such screening could provide helpful 
information regarding disease etiology. Future studies will attempt to use the self-
reported data to establish a timeline of events over the offenders' lifetime to ascertain 
associations between IPVV, gender, TBI, and subsequent drug use. 
Monica E. Cornelius 
Dissertation/Chapter 3 
114 
TABLES AND FIGURES 
Figure 1: Schematic of the Effect of Gender and TBI on the IPVV-SUD Relationship 
IPW 








Table 1 : TBI Definitions* 
TBI Label Definition Definition Levels 
Label 
TBI (Primary Definition) Definition 1 An alteration of TBI 
consciousness NoTBI 
TBI with LOC Definition 2 A loss of TBI with LOC 
consciousness TBI without LOC 
NoTSI 
TSI with longer LOC Definition 3 A loss of TBI with a LOC >=30 minutes 
consciousness of at TSI with LOC <30 minutes or no 
least 30 minutes LOC 
NoTSI 
Worst TBI Definition 4 The worst TBI is TBI with >5 min LOC 
determ ined by the TBI with <=5 min LOC 
level of alteration of TBI without LOC 
consciousness NoTBI 
TBI with any symptoms Definition 4 An alteration of TBI with sequelae 
consciousness TBI without sequelae 
resulting in s~quelae NoTBI 
TBI with persistent Definition 5 An alteration of TBI with persistent sequelae 
symptoms consciousness TBI without persistent sequelae 
resulting in NoTBI 
persistent sequelae 
TBI <15 years of age Definition 6 An alteration of TBI at <15 years of age 
consciousness All TBls sustained at an age 
obtained at age <15 >=15 years 
years of age NoTBI 
TBI with LOC at <15 Definition 7 A loss of TBI with LOC at <15 years of age 
years of age consciousness All TBls obtained at >=15 and 
obfaiqed at < 15 <15 years of age with no LOC 
years of age NoTBI 
* All TBls are defined as a mechanical force to the head or rapid acceleration or deceleration with 
each of the listed characteristics for each definition. 











Age in years 
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Table 2: Demographics 
All Males Females 
0/0 0/0 0/0 
(N=636) iN=320) (N=316) 
54.09 63.75 44.30 
38.05 30.00 46.20 
7.86 6.25 9.49 
95.28 92.50 98.10 
2.36 3.44 1.27 
2.36 4.06 0.63 
36 ± 9.98 35 ± 10.48 37 ± 9.41 
20-68 20-68 20-64 
44.97 50.00 39.87 
30.81 33.13 28.48 
20.75 14.06 27.53 
3.46 2.81 4.11 
44.34 48.13 40.51 
38.99 40.31 37.66 
16.51 11.25 21.84 
0.16 0.31 0.00 
14.31 15.63 12.97 
37.58 41.56 33.54 
45.44 39.69 51.27 
2.67 3.13 2.22 
-
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Females Chi squared p-
No. (%) value 
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Table 4: Final Models with Interactions 
C=loss of consciousness; AOC=alteration of consciousness; 
119 
Table 5: Additive Interaction 
~!I[I!I!II!I!I!I~ 










*AII associations adjusted for psychopathy, anxiety, mania, household substance abuse, gender, age, 
SES, race, lifetime drug use severity, aggression, and resilience 




Primary Definition · 
NoTSI 
TSI 
TSI with LOC 
NoTSI 




Worst TSI dazed/confused 
Worst TSI <5 min LOC 
Worst TSI >5 min LOC 
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Table 6: Effect Measure Modification 




1.68 1.25-2.26 0.0017 1.57 
1.32 1.14-1.51 1.10 
,. 
1.68 1.25-2.26 0.0001 1.57 
1.21 0.94-1.56 1.07 
1.36 1.15-1.61 1.12 
1.68 1.25-2.26 0.0017 1.56 
1.21 0.94-1.56 1.07 
1.22 0.96-1.56 0.97 
1.49 1.17-1.88 1.30 
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Exploratory Analysis of Mediators of the Relationship Between Gender and Illicit 
Hard Drug Use and Severity Among an Offender Population 
Abstract 
Objective: To determine whether childhood neighborhood adversity, traumatic brain 
injury (TBI), post-traumatic stress disorder (PTSD), personal childhood adversity, direct 
violence, or indirect violence mediate the relationship between gender and long term-
illicit hard drug use and illicit hard drug use severity. 
Methods: Univariate models were used to test whether each of the proposed mediators 
had a statistically significant indirect effect on the relationship between gender and each 
of the outcomes. The Sobel test for mediation was used to determine whether 
statistically significant mediation. 
Results: 314 female and 309 male offenders 'reported information on illicit hard drug use. 
Thirty-three percent of offenders used an illicit hard drug for at least one year, with a 
frequency of >= weekly at some point in their lifetime. Females were over twice as likely 
to use illicit hard drugs compared with males. Direct violence mediated the relationship 
between gender and long-term illicit hard drug use and illicit hard drug use severity, 
while childhood neighborhood adversity was found to suppress the overall relationship 
between gender and long-term illicit hard drug use. 
Conclusions: Female offenders have greater difficulties with illicit hard drugs, and this 
difference may be attributable to direct violence. Substance abuse treatment programs 




The use and sale of crack/cocaine, amphetamines (specifically 
methamphetamines), and heroin, is associated with significant mortality, morbidity, 
and criminality. Crack, heroin, and amphetamines are considered 'major' illicit hard 
drugs and are often related to arrests, (37%, 16%, and 6%, respectively) in the US.1 
Illicit hard drugs were reported to be the cause of over 2 million drug-related 
emergency department visits in 2004. A greater proportion of males use heroin and 
crack/cocaine compared with females among the general population, although 
females often have greater problems with methamphetamines compared with males. 
This is in direct contrast to what is often seen in prison populations where the greater 
use of illicit hard drug use and severity occurs among females offenders when 
compared with male offenders.2-4 
Among offender populations, differences are reported in the types of drugs 
abused and the severity of use by gender. In particular, female offenders use hard 
drugs more often and for different reasons-than male offenders. According to 
Pelissier et aI., female offenders have a greater number of life problems.5 
Regardless of gender, people living in neighborhoods with greater dysregulation are 
more likely to have opportunities to initiate drug use.6 However, there are often 
gender differences in reactions to neighborhood environment,7 violence 
victimization,8-1o indirect violence victimization9 , PTSD development,11,12 reactions to 
childhood emotional abuse and neglect,13,14 and experiencing a TBI. 15 Additionally, 
each of these variables is often related to SUDs7,16-2o and may serve to help explain 
differences in SUDs by gender. 13,16,21 The greater propensity for females to suffer 
from trauma and PTSD could increase this risk further, since both have been linked 
with concurrent drug use.21 ,22 Traumatic brain injury (TBI) could further increase the 
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potential for illicit hard drug use, since it is more common among female offenders 
and there is evidence that TBI could influence substance abuse.23 
The purpose of this exploratory analysis is to determine factors that may 
mediate the relationships between (1) gender and long-term illicit hard drug use 
(HDU) and (2) gender and overall illicit HDU severity among a state offender 
population. We test the hypotheses that childhood neighborhood adversity, TBI, 
PTSD, personal childhood adversity, direct violence, and indirect violence mediates 
these relationships (see Figure 1). 
METHODS 
Study Methods 
Data for this study are from the Statewide Investigation of Traumatic Brain 
Injury Among Prisoners (SITBIP) study. The primary purpose of the SITBIP study 
was to determine the prevalence of TBI and to assess the association of TBI with 
recidivism among a South Carolina state prison population. Research Triangle 
International, Inc. was contracted to conduct interviews April 2009-April 2010 in 
South Carolina Department of Corrections (SCDC) facilities where eligible 
participants resided. All offenders aged 18 and older who comprehended English; 
did not have mental retardation or severe mental illness (Le., in a psychiatric 
hospital); were housed in a SDCD facility; and did not have detainers (warrants or 
holds lodged against them indicating that he/she may face future prosecution) were 
eligible for inclusion into the study. The sampling strategy has been explained 
elsewhere.24 Briefly, we used a stratified random sampling scheme to select male 
offenders for interview. Ninety four percent of male offenders who were due to max 
out (complete their terms without having to serve parole) within 2-3 months, and 4% 
of male offenders who qualified for parole were selected from the eligible offender 
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population. Because of the small numbers of females, all available females were 
selected. 
Variable Definitions 
The outcomes of interest are long-term illicit HDU and illicit HDU severity. We 
defined long-term illicit HDU as use of heroin, crack/cocaine, or amphetamines for at 
least 1 year with a frequency of use of at least weekly in the year prior to the current 
incarceration. Illicit HDU severity represents a subscale of the modified National 
Institute on Drug Abuse (NIDA) tool used for measuring drug use severity and 
ranges from 0 to 6. The NIDA tool assesses drug use severity by calculating a score 
that incorporates the age of initiation, duration, and frequency of drug use for nine 
categories of hard drugs used. The illicit HDU severity score used here is limited to 
three categories of illicit hard drugs. 
The mediators of interest include the following variables: childhood 
neighborhood adversity, personal childhood adversity, direct violence, indirect 
violence, PTSD, and TBI. Neighborhood adversity during childhood was calculated 
by summing positive responses to the following items about living in the participant's 
neighborhood during childhood: (1) my neighborhood made it hard to stay out of 
trouble; (2) drugs and alcohol were a major problem in my neighborhood; (3) I was 
afraid to play outside; (4) the police often came to my neighborhood to find someone 
they thought may have committed a crime; and (5) people often yelled at each other 
in my neighborhood. 
Childhood adversity was scored using a combination of the childhood 
emotional abuse subscale and non-specific childhood adversity questions from the 
Early Trauma Inventory.25 Childhood adversity was determined by summing 
affirmative responses to the following questions: (1) being put down or ridiculed or 
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being treated in an uncaring way or ignored (any perpetrator) (2) parenVcaregiver got 
out of control and yelled, screamed or cursed at you (3) parenVcaregiver failed to 
meet basic needs (4) birth mother didn't care for you for the first few months of life 
(5) found childhood experience with school to be somewhat difficult or difficult 
(scored from 0 to 2) and (6) repeated a grade in school. 
Direct violence was scored by summing affirmative responses to three items: 
(1) attack by stranger or acquaintance; (2) sexual molestation or rape; (3) being 
threatened with a weapon or held captive. Indirect violence was scored by summing 
affirmative responses to the four items: (1) seeing someone badly hurt or killed; (2) 
finding out that someone close to you had died or been in bad accident; (3) being in 
a fire, flood, or other disaster; and (4) being almost killed or badly hurt. 
TBI was determined by using the Ohio State University Traumatic Brain Injury 
Identification Method.26 This instrument has been validated for use in a prison 
population. We used items from a PTSD screener and PTSD Symptom Scale - Self 
Report (PSS-SR) in order to assess PTSD:27,~8 The ages at which the events and 
symptoms occurred were recorded. This instrument assesses PTSD in a way that 
differs from the DSM-IV29 criteria. The instrument does not assess whether or not the 
symptoms lasted for at least one month· or caused clinically significant distress, but 
instead assesses whether participants experienced each of 3 categories of PTSD 
symptoms at the same age (lifetime PTSD). The three categories of symptoms 
include (1) re-experiencing the traumatic event in some way; (2) perSistent 
avoidance of the stimuli related to the trauma; and (3) ongoing symptoms of 
increased arousal due to the trauma. If the age at which the participant experienced 
the three categories of symptoms at the same age was the age at interview, the 
participant was defined as having current PTSD. 
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We established a temporally sequenced dataset in order to assess mediation. 
In order to determine mediation between gender and long-term illicit HDU, mediators 
with age of onset information (PTSD, TBI, direct and indirect violence) were 
assessed to ensure that the mediator occurred before the age of initiation of long-
term illicit HDU. In order to determine mediation between gender and illicit HDU 
severity, mediators were also coded to ensure occurrence before the first age of 
initial HDU of any duration or frequency. We further evaluated whether each of the 
mediators first occurred after initial HDU, but then persisted throughout the duration 
of the drug use for at least one year if it occurred after the initial age of illicit HDU. 
Mediators that fell within either scheme were considered as within the correct 
temporal sequence and counted accordingly. Neighborhood adversity during 
childhood and childhood adversity would most likely precede the onset of illicit HDU 
and therefore did not require assessment for temporality. Each mediator was re-
categorized according to chronological sequence and the prevalence was calculated 
for each variable within the sample. 
Statistical Analysis 
We compared the crude associations and adjusted associations between 
gender with long-term illicit HDU, and gender with illicit HDU severity, using logistic 
regression and linear regreSSion, respectively controlling for demographic variables 
(race, SES and age) as well as all of the potential mediators. Free/reduced lunch 
qualification during childhood was used as proxy for childhood SESe We assessed 
the goodness-of-fit of each model using the Hosmer-Lemeshow statistic for logistic 
regression, R-squared value for linear regreSSion, and graphical checks of 
regression model assumptions. Finally, SAS macros developed by Jasti and Dudley 
were used to determine whether each of the proposed variables mediated the 
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gender and long-term illicit HDU and gender-illicit HDU severity relationships.30 
These macros utilize the mediation techniques outlined by MacKinnon and Dwyer.31 
Direct and indirect effects were calculated, and the Sobel test for mediation was 
used to determine whether the indirect effects for each mediator were statistically 
significant. Direct effects represent the magnitude of the association between 
covariates within a regression model with the outcome. The indirect effect represents 
the change in the overall coefficient representing the association between the 
independent variable, Xp , when controlling for the mediator. The Sobel test statistic is 
calculated, and compared to the normal distribution in order to determine whether 
this change is statistically significant. Figure 2 displays the equations used to 
determine mediation for each of the models. 
Equation 1 represents the regression equation illustrating the relationship 
between gender (Xp) and the long-term illicit HDU or illicit HDU severity (Yo) 
unadjusted for the mediator. Equation 2 represents the relationship between gender 
and the outcome, controlling for the mediator .(Xm). Equation 3 represents the 
relationship between gender and the mediator. When either the mediator or outcome 
is dichotomous, the indirect effect is calculated by a*b. This represents the product of 
the coefficients for the associations between gender and the mediator, a, and 
between the mediator and the outcome, b. The Jasti and Dudley macros standardize 
each of the coefficients by dividing by the appropriate standard errors from the 
equation when either the mediator or outcome is dichotomous, in order to get each 
on the same scale. When both the outcome and mediators are continuous, the 
indirect effect is represented as Ic-c'l. The mediators were assessed individually, 
since, to our knowledge, no methods exist for testing for multiple mediators within the 
same model where the mediators are both in continuous and dichotomous form. 
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As a result of the large number of scores equal to zero compared with 
nonzero scores for the illicit HDU severity outcome, we created two models for 
addressing mediation. In accordance with techniques outlined by Chang and 
Pocock,32 we assess the probability of obtaining a nonzero score compared with the 
probability of obtaining a zero score in one model, and using a second model, we 
assessed the probability of a higher score among nonzero scores. 
RESULTS 
The average age of participants was approximately 36 years, and the 
majority of the sample self-identified race as Black. Gender was divided equally 
among the sample. Sixty nine percent of the sample qualified for free/reduced lunch 
during childhood, 51 % did not indicate having had neighborhood adversity as 
captured by the neighborhood adversity scale, and the average score was 1.5. The 
mean direct and indirect violence scores were 1 .2 and 1.6, respectively. The mean 
childhood adversity score was 2.5, nearly 65% of the population had a TBI and 
nearly 40% had PTSD. Approximately 330/0 of the sample was positive for long-term 
illicit HDU, and the mean illicit HDU severity score was 0.9, due to a large number of 
zero scores. The median illicit HDU severity score was 0.733. 
Table 2 displays the crude and adjusted associations from the multivariate 
logistic regression between each covariate and long-term illicit HDU, taking temporal 
order into consideration. The final adjusted model fit was adequate, with a Hosmer-
Lemeshow p-value = 0.39. As well, graphical checks of the model did not reveal any 
issues with regards to the model fit. There were no significant issues with 
multicollinearity, since all variance inflation factors were <2 in value. It should be 
noted however that there were weak to moderate, yet statistically significant 
correlations between indirect violence and PTSD (r=O.44); indirect violence and 
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direct violence (r=O.55); indirect violence and TBI (r=O.36); direct violence and PTSD 
(r=O.51); and TBI and PTSD (r=O.31). The relationship between gender and long-
term illicit HDU is greatly reduced when controlling for demographics and all 
proposed mediators simultaneously. Of further note, PTSD, TBI and childhood 
adversity are no longer have a statistically significant association with long-term illicit 
HDU, while childhood neighborhood adversity during childhood becomes statistically 
significant when controlling for the other covariates. 
Tables 3a and 3b display differences in the crude and adjusted associations 
between each covariate and the long-term illicit HDU severity score, taking temporal 
order into consideration. The model fit was adequate to poor (Model 3a: Hosmer-
Lemeshow p=O.43; Model 3b: R2=0.10). However, graphical checks of Model 3b did 
not reveal violations of regression model assumptions. When adjusting for all 10 
variables, the relationship between gender and illicit HDU severity is greatly 
attenuated, and the association with the outcome is no longer statistically significant. 
The negative association between race and ilJicit HDU score is slightly strengthened, 
while reduced lunch, nonviolence sum, PTSD, and TBI are no longer significant. 
Neighborhood adversity attained significance, when controlling for the other 
covariates. 
Both models show that that the risk of using illicit hard drugs is over twice as 
likely among females when compared with males. The differences in the association 
between gender and long-term illicit HDU when controlling for all the variables 
indicate that mediation may be present. 
Table 4a displays the mediation effect of each of the potential mediators on 
the relationship between gender and long-term illicit HDU. Note that the table 
represents six univariate mediation models and is not a model with all of the 
mediators being tested Simultaneously or controlling for all covariates. Direct 
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violence emerges as a mediator since the indirect effect is statistically significant 
(ab=O.0855; p=O.0129). Neighborhood adversity appears to be a suppressor of the 
relationship between gender and long-term illicit HDU since the indirect effect is 
negative yet statistically significant 
(ab=-O.0467; p=O.0420). 
Table 4b displays the mediation effect of each of the potential mediators on 
the relationship between gender and illicit HDU score, where the outcome is nonzero 
versus a zero score. Only direct violence was found to be mediator of the 
relationship between gender and any illicit HDU (ab=O.1118, p=O.013). Table 4c 
displays the mediating effect of each of the potential mediators on the relationship 
between gender and illicit HDU score, where the outcome is the illicit HDU score 
restricted to nonzero scores. Again, direct violence was the only variable found to 
have a statistically significant mediating effect (ab=O.0583, p=O.0452). 
DISCUSSION 
We found a strong, statistically significant, positive association between 
gender and long-term illicit HDU, and gender and illicit HDU severity, with females 
having a higher a prevalence of long-term illicit HDU and any use of illicit hard drugs. 
Female illicit hard drug users tended to have a higher illicit HDU severity score 
compared with males in the crude analyses. The large, statistically significant 
difference in the crude and adjusted relationships between gender with long-term 
illicit HDU and gender with illicit HDU severity suggests that the combination of 
demographics and potential mediators may function collectively to reduce this overall 
relationship, as would be expected if mediation is present. The finding that PTSD 
and TBI are no longer associated with the outcomes in the adjusted models, possibly 
indicates not only similarities between them, but also that the effects of all of the 
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potential mediators may have interdependencies, although there were no significant 
issues detected related to multicollinearity. 
Overall, the results indicate that for the gender-long-term illicit HDU 
relationship, violence appears to function as a mediator while higher childhood 
neighborhood adversity appears to be associated with the suppression of illicit HDU. 
Regarding illicit HDU severity, we find only that direct violence emerges as a 
mediator, both in predicting whether there was any illicit HDU and also in predicting 
whether a higher gradient of severity was associated with female gender. One 
explanation for this may be that the overall score does not reflect an environment 
that is conducive to the initiation and persistence of drug use, but instead reflects a 
measure that is based largely on personal perception that may vary as a function of 
home life and psychological wellness. Because of the large amount of zero scores, 
the mediation analysis was also performed using a dichotomized form of 
neighborhood adversity score; however there were no differences in the overall 
. 
conclusions. Future analyses exploring each .of the elements comprising 
neighborhood adversity separately may shed light on elements of this variable that 
may have different results on the overall relationship between gender and each 
outcome. 
The emergence of direct violence as a mediator is not surprising, since 
females typically experience more violence victimization than males.16,33-35 What is 
surprising is that PTSD did not emerge as a mediator. PTSD rates are higher among 
women; greatly influences drug use severity; and is often cited as a mediator 
between violence victimization and substance abuse. 36,37 While indirect violence, 
childhood adversity, and TBI have the potential for mediation as cited in the 
literature, we did not find evidence of mediation by these variables.9,16 While we 
found associations between female gender and PTSD, we did not find associations 
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between PTSD the outcomes. Additionally, we found associations between indirect 
violence, personal childhood adversity, and TBI with the outcomes but not between 
gender and each of these mediators, indicating that mediation would be unlikely. The 
associations indicated in the literature may not hold for this offender population (or 
perhaps offender populations in general) due to similarities in the magnitude of 
exposures to trauma and adversity by both genders. As well, the impact of each 
mediator's influence on long-term illicit HDU and illicit HDU severity could be diluted 
due to an excess of other factors present which could influence drug use. It should 
also be highlighted that each of these potential mediators is representative not just of 
its definition, but may also serve as a marker for psychological mechanisms that may 
contribute to illicit HDU and illicit HDU severity, such as maladaptive coping 
methods. 
The data are limited by recall bias. However, these data are only obtainable 
by surveying the individual. While these data are cross-sectional, our efforts for 
enumerating temporality by ages build more accuracy into the results for the 
mediation analyses. By counting those whose mediator preceded the initial HDU, 
and also those whose drug use persisted after the occurrence of the outcome, we 
are able to establish the temporal order of events with some certainty, while 
acknowledging the potential for recall bias. Offender populations have a lifetime of 
experiences; therefore the ability to definitively see a cause and effect relationship is 
greatly constrained. Still, it is important to maximize the information gained from 
cross-sectional offender studies, since it is often difficult to follow such populations 
over time. 
A second limitation is the inability to control for all covariates simultaneously. 
The mediators were assessed individually, since, to our knowledge, no methods 
exist for testing for multiple mediators within the same model where the mediators 
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are both in continuous and dichotomous form. Additionally, simultaneous 
assessment of mediators may be difficult to interpret in terms of the percent of 
mediation. As a means of validating the results of the Jasti and Dudley macros for 
assessing mediation, we compared these with results from the Preacher and Hayes 
SPSS macro using the continuous mediators, and Demo version of MPLUS using all 
of the mediators run separately.38,39 The results were nearly identical. 
Violence victimization appears to play an important role in gender differences 
in long-term illicit HDU and illicit HDU severity among offender populations. While 
treating the underlying cause of addiction is important for all offenders, female 
offenders may especially benefit from programs that assess and consider prior 
violence victimization. Additional work is needed that combines both easily 
executable cross-sectional studies with longer-term follow-up among offenders, 
particularly younger offenders. Future studies of this nature could substantially aid in 
the understanding of the combination of violence victimization and psychological 
responses to neighborhood environment can .influence illicit HDU differentially 
between males and females. The knowledge gained from such studies could 
potentially influence activities to prevent of greater distress among juvenile offenders, 
and better community re-integration among adult offenders. 
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Figure 1: General Theoretical Model 
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Yo = ~1 + eX p + t1 
Equation 2: 
b 
Yo = ~2 + e' X p + bX m + t2 
Equation 3: 
X m = ~3 + aX p + t3 
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T bl 1 D dP f V · bl a e . emograp ICS an reva ence 0 aria es . 
Variable N (0/0) 
Mean ± SO 
(Median) 
Demographics 
Age 36 ± 9.9 
Race 
Black 336 (53.9) 
White 239 (38.4) 
Other 48 (7.7) 
Gender 
Males 309 (49.6) 
Females 314 (50.4) 
Potential Mediators 
Free/Reduced Lunch 413 (68.6) 
Total Neighborhood Adversity Score (Range: 0-5) 1.5±1.7 
Sum of Direct Types (Range: 0-3) 1.2±1.1 
Sum of Indirect Violence Types (Range 0-4) 1.6±1.3 
Childhood Adversity (Range: 0-8) 2.5±1.9 
TBI 421 (67.6) 
PTSD 240(39.5) -
Outcome Variables 
Long-term Illicit Hard Drug Use 208 (33.4) 
*llIicit Hard Drug Use Severity Score (Range 0-4.3) 0.9±0.9 
*35% zero scores 




Table 2: Crude and Adjusted Associations of Covariates with Illicit Hard Drug 
Use 
Covariate 
Female vs. Male 
Black vs. White 
Other VS. White 
Age (36+ vs. 20 .. 35) 
Childhood Neighborhood Adversity (1 unit 
increase) 
Reduced Lunch 
Sum of Nonviolence Types (1 unit increase) 
Sum of Violence Types {1 unit increase} 
Lifetime PTSD vs. no Lifetime PTSD 
TBI vs. no TBI 
Personal Childhood Adversity 
*p .. value <0.05 















95% CI OR 95% CI 
2.01,4.04 *2.30 1.49,3.55 
0.31,0.62 *0.35 0.22,0.54 
0.23,0.91 *0.34 0.16,0.74 
1.26,2.47 *1.74 1.18,2.56 
0.88,1.06 *1.20 1.06,1.37 
0.71,1.48 1.08 0.69,1.68 
0.97,1.26 1.00 0.84,1.19 
1.21,1.66 *1.20 0.95,1.51 
1.04,2.09 0.96 0.59,1.53 
0.91,1.85 0.83 0.53,1.28 
1.04,1.24 1.05 0.94,1.16 
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Table 3a: Crude and Adjusted Associations of Covariates with Illicit HDU 
S . S fN Z everlty core 0 onzero vs. ero 
Covariate 
Female vs. Male 
Black vs. White 
Other vs. White 
Age (36+ vs. 20-35) 
Childhood Neighborhood Adversity (1 unit 
increase) 
Reduced Lunch 
Sum of Nonviolence Types (1 unit increase) 
Sum of Violence Types (1 unit increase) 
Lifetime PTSD vs. no Lifetime PTSD 
TBI vs. no TBI 
Personal Childhood adversity 
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Crude 


























Table 3b: Crude and Adjusted Associations of Covariates with Illicit HDU 
Severity Score (Scores >0) 
Covariate 
Female vs. Male 
Black vs. White 
Other vs. White 
Age (36+ vs. 20-35) 
Neighborhood Adversity (1 unit increase) 
Reduced Lunch 
Sum of Nonviolence Types (1 unit 
increase) 
Sum of Violence Types (1 unit increase) 
Lifetime PTSD vs. no Lifetime PTSD 
TBI vs. no TBI 
Childhood adversity 
Monica E. Cornelius 
Dissertation/Chapter 4 
Crude 














Beta 95% CI 
est. 
0.16 -0.01,0.34 






0.00 .. 0.08,0.09 
0.03 -0.16,0.22 
0.13 -0.04,0.29 
0.02 .. 0.02,0.06 
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Direct Violence 0.73 
*p-value <0.05 
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IIr "t H d 0 U ICI ar rug se 
p-value Path p-
b value 
<0.0001 0.06 0.0297 
0.0721 0.04 0.2466 
0.3676 0.06 0.0091 
0.1158 0.11 0.2693 
<0.0001 0.06 0.5422 
<0.0001 0.12 0.0095 
Ic-c'l or Sobel 0/0 
ab P-value mediated 
*0.0467 0.0420 -8.94 
0.0080 0.3298 5.39 
0.0087 0.3941 0.58 
0.0158 0.3660 1.12 
0.0397 0.5467 7.30 
*0.0855 0.0129 18.47 
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Table 4b: General Model Mediation Effects between Gender and Illicit Hard 





Indirect Violence 0.11 
Childhood adversity 0.14 
TBI 0.12 
PTSD 0.66 
Direct Violence 0.68 
*p-value <0.05 









Path p- Sobel 
b value Ic-c'lor P-
ab value 
-0.04 0.1101 -0.0344 0.1238 
0.07 0.0436 0.0082 0.3484 
0.11 <0.000 0.0159 0.3770 
1 
0.06 0.5554 0.0069 0.5873 
0.09 0.3881 0.0614 0.3919 










Table 4c: General Model Mediation Effects between Gender and Illicit Hard 










Direct Violence 0.74 
*p-value <0.05 










p- Sobel % 
value Ic-c'lor P- mediated 
ab value 
0.7749 -0.0057 0.7751 -4.84 
0.0223 0.0041 0.6185 -1.56 
0.0733 -0.0028 0.6931 7.75 
0.0062 0.0354 0.1934 7.02 
0.1486 0.0878 0.1609 13.72 
0.0375 *0.0583 0.0452 25.06 
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Strengths and Limitations 
Our data represent a wealth of information on this offender population. Yet, a few 
limitations should be noted. First, the cross-sectional study design inhibits the ability to 
determine temporality in the IPVV-SUD relationship. This underscores the finding that 
our results represent associations rather than an actual risk for SUD. Second, recall bias 
is possible as offenders with more severe IPVV may recall events more clearly than 
those with less severe IPVV. Third, the definition for PTSD is slightly limited in that we 
do not assess whether the symptoms lasted for one month or caused clinically 
significant distress or impairment. Fourth, the assessment of SUD combines three 
separate instruments to approximate the OSM-IV criteria for SUD. Fifth, these data 
represent a southeastern prison populatiorT a~d may not be generalizable to state prison 
populations in other regions of the US. 
The strengths of the study include that no significant issues with selection bias 
were found since the researchers used a stratified, random sampling method 
considering gender and release status. No significant differences were noted between 
offenders who did and did not elect to complete the interview. The data analyses are 
strengthened by a fairly large prison population (N=636) and the ability to make 
comparisons by gender. Additionally, this study utilized several instruments validated in 
offender populations, including the OSU-TBI-ID method used to identify history of TBI 
and the TCUDS-II used to identify SO. This study further examined and controlled for 
Axis I and II disorder traits which were screened using the Millon Clinical Multiaxial 
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Scale, another tool validated in an offender population. Furthermore, another 
strength is the study's evaluation of additional psychological and health indices that 
would be important to measure among offenders, including resiliency, impulsivity, 
overall subjective general health, and adverse childhood experiences. This study is 
also special in its ability to collect a detailed substance use history. To our 
knowledge, this study is the only one to have examined differences in the IPVV-SUD 
relationship by gender and TBI. As well, this research is one of the few to examine 
prevalence and correlates of PTSD among an adult offender population. 
Conclusions 
We found that lifetime PTSD was higher among this offender population than 
in the general population (39.4% vs. 140/0).1 The prevalence of current PTSD in this 
offender population was also Slightly higher than reported among other prison 
populations (27.6% vs. 21 .4%). Female offenders were more likely to have PTSD 
compared with male offenders, and most of the differences in the prevalence of 
attributes between males and females were consistent with the li,terature, except for 
TBI which was higher among females. When assessing the correlates of lifetime 
PTSD, we found that offenders with traumas, psychiatric disorders, and substance 
abuse problems had a higher prevalence of PTSD compared with individuals without 
those factors. In modeling PTSD, an interaction was found between other 
generalized anxiety disorder traits and gender. Males with traits consistent with other 
generalized anxiety disorders had a greater prevalence of PTSD than females. 
Interestingly, both PTSD and other anxiety disorders are thought to mostly affect 
females in the general population. An explanation for this result may be that males 
who have either or both disorders may require individualized treatment. Or, perhaps, 
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this implies some other problem. Such answers can only be determined by future 
research. 
Interestingly, a number of traumas, schizotypal disorder characteristics, and 
TBI were significant in our final model with both genders and PTSD as the outcome, 
but SD was not significant. While SD is indeed a problem in the correctional system, 
this finding may further demonstrate the need for treating co-occurring disorders 
along with SUDs. Essentially, this demonstrates the difficulty of searching for one 
'marker' as a "one size fits all" method for treatment. Finally, our comparison of 
gender differences among offenders with PTSD returned interesting results. First we 
found a small significant difference in age between males and females, with females 
being slightly older (37 vs. 33 years). A study by Maschi et a12 , found that feeling 
troubled by PTSD symptoms was more common among younger male offenders 
compared with older males offenders, so this occurrence may somewhat reflect this. 
Second, results were consistent with literature in the general population. Yet we 
found that males reported twice as much attack by strangers compared with females. 
In contrast, Breslau3 reported that males were less likely to experience direct attack 
than females. Females, however, were still more likely to be attacked by an 
acquaintance. Taken together, these results indicate the necessity to focus on other 
anxiety disorders in addition to PTSD among both female and male offenders. Future 
studies should determine whether certain types of crimes or behavioral infractions 
are more common among males with PTSD and other anxiety disorders. 
In assessing effect modification in the IPVV-SUD relationship, we found that 
gender did not function as an effect modifier. There were differences in the 
magnitudes of the IPVV-SUD relationship by TBI status, but this difference did not 
attain statistical significance. The presence of TBI was associated with a decreased 
rather than an increased prevalence of SUD. While the intention of Specific Aim 3 
Monica E. Cornelius 
Dissertation/Chapter 5 
161 
was to illustrate that individuals with both TBI and IPVV had a greater prevalence of 
SUDs, this was not our finding. This finding is similar to a finding by Fetzner4 et al. 
who assessed the relationship between various traumas and alcohol use disorder. 
When stratifying the relationships by PTSD, more significant associations were found 
among those without PTSD than with PTSD. 
While our focus was on TBI, both findings indicate that interrelationships 
among these variables may be more complex and could be confounded by 
psychiatric disorders or some other constellation of unknown factors. Our limited 
ability to establish temporality may have also played a role in this result. However, 
noting that IPVV could have caused TBI, that TBI could have led to behaviors that 
cause IPVV, or that behaviors associated with SUDs could have caused either make 
this difficult. We also note that it is possible that TBI may be a marker for a lifetime of 
violence victimization. Still, the results are important in that once again we see that 
the function of SUDs alongside other variables may be much more complex. 
In our exploratory analysis of mediation between gender and long-term illicit 
HDU, and gender and illicit HDU severity, we found that neighborhood adversity 
during childhood behaved as a suppressor in the relationship between gender and 
long-term illicit HDU. Direct violence functioned as a mediator of this relationship, 
and had a much larger magnitude of mediation (18.50/0 vs. 8.9%). Direct violence 
was further found to mediate 29% of the relationship between gender and any illicit 
HDU, and 25% of the relationship between gender and illicit HDU severity. This 
finding is not surprising since females often experience more direct violence and 
females who have problems with illicit hard drugs have often experienced more life 
problems which could include violence victimization. Because we were limited in our 
ability to simultaneously test for all mediators while controlling for confounders, we 
could not determine how this relationship might be changed. Interestingly, PTSD did 
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not mediate the relationship between gender and long-term illicit HDU or illicit HDU 
severity. The finding that neighborhood adversity emerged as a suppressor may be 
explained, at least in part by differences in scores by gender; that is, females tended 
to report less neighborhood adversity than males. 
Taken together, we found that PTSD is an important disorder to screen for 
among both males and female offenders, and that those with both PTSD and SUD 
may fare better when both are treated. We also found that TBI combined with a 
tumultuous life and psychiatric disorders may produce results that are unexpected; 
as such, TBI screening and treatment among offenders may still playa large role in 
rehabilitation. Finally, we found that illicit hard drugs are a major problem among 
female offenders which could be attributable in part to violence victimization. Still, all 
offenders, in particular females, should be screened for violence victimization. 
Synopsis 
This study sought to tease apart the interrelationships of IPVV, TBI, PTSD, 
and SUDs among offenders, while testing for differences by gender. Offender 
populations possess a lifetime of experiences, which likely have contributed to their 
present state. The purpose of this study is to describe the prevalence of IPVV, TBI, 
PTSD, and SUDs and determine whether associations between IPVV and SUDs 
differ by gender or TBI among this offender population. 
A number of disorders may disrupt substance abuse treatment and 
community reintegration among offender populations. While it is generally agreed 
that SA among offenders is a serious problem due to its propensity for initiating and 
escalating violence in criminal activities, two chief barriers to improving both drug 
abuse and arrest recidivism are (1) lack of screening for co-occurring disorders and 
(2) convincing offenders that substance abuse treatment, and subsequently 
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programs aimed at improving community reintegration are important. Perhaps 
observing that other offenders successfully go through SA treatment and other 
reintegration programs would prompt more offenders to participate in them. Again, 
just like the cycle of violence, psychological disorders, and drug abuse, many 
offenders keep going through a revolving prison door. 
Concluding Remarks 
As researchers focusing on offender populations, we have a responsibility to 
make the best use of findings pertaining to offenders. Departments of Corrections 
(DOCs) across the country are experiencing a lack of adequate funding for both 
programs and staff. Before DOCs can be expected to provide such services, we 
must first provide evidence of a problem and offer potential solutions. By utilizing the 
information collected in this and similar studies, we are able to begin to understand 
the plight of offenders. While the data are limited by both security and the inability to 
. 
follow up, we still have the ability, and therefore the responsibility, to provide clues 
into how improvements can be made in rehabilitation programs. 
Lack of funding in the corrections system is largely due to already strained 
budgets, in addition to misunderstanding the cost-benefit of adequate community re-
integration programs. Offender populations are marginalized due to their criminal 
status. While offenders should pay for their crimes as assigned by the penal system, 
failure to offer an opportunity for adequate rehabilitation not only fails the offenders, it 
fails offenders' children who remain outside of the prison walls, and who may then 
follow a similar path. It further fails the communities who fear them, and as a result of 
that fear, create a difficult environment to offenders. Such actions may inadvertently 
contribute to re-offending behaviors that justify that fear even more. When possible, 
we should assist offenders in becoming law-abiding, productive, tax-paying citizens. 
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Ultimately, we hope to untangle the web of factors that that keep drug abuse and 
criminal activity intact. 
REFERENCES 
1. Goff A, Rose E, Rose S, Purves D. Does PTSD occur in sentenced prison 
populations? A systematic literature review. Crim Behav Ment Health 
2007;17(3): 152-162. 
2. Maschi T, Morgen K, Zgoba K, Courtney 0, Ristow J. Age, cumulative trauma 
and stressful life events, and post-traumatic stress symptoms among older 
adults in prison: do subjective impressions matter? Gerontologist 
2011 ;51 (5):675-686. 
3. Breslau N. Outcomes of posttraumatic stress disorder. J Clin Psychiatry 
2001 ;62 Suppl 17:55-9. 
Monica E. Cornelius 
Dissertation/Chapter 5 
165 
4. Fetzner MG, McMillan KA, Sareen J, Asmundson GJG. What is the 
association between traumatic life events and alcohol abuse/dependence in 
people with and without PTSD? Findings from a nationally representative 
sample. Depress Anxiety 2011 ;28(8):632-638. 




A-1: PTSD Screen and PSS-SR Questions 
PTSD Screener 
402. Some people have terrible things happen to them that most people never go 
through-things like being attacked, even raped; being in a fire, flood, or bad traffic 
accident; being threatened with a weapon; or seeing someone being badly injured or 
killed. Did something like this ever happen to you? 
1 YES 
2 NO ~ GO TO QUESTION 520 
Tell me which, if any, have happened to you and then tell me how old you were when they 
happened. If it went on for a while, give the ages it occurred, like from age "3 to 6u. If there is a 
bad experience you had that's not on the list, please tell me what it was. If none of these things 
have ever happened to you, we'll go on to the next question. These are important questions, but 
if answering any of them is too upsetting, remember that you can refuse to answer. 
403. Have any of the following things ever happened to you? Being hit, shaken, shoved hard, 
slapped, burned, beaten, choked, kicked, tied up, locked in a closet or other small place, 
punched, or thrown as a child. 
1 YES 
2 NO ~ GO TO QUESTION 408 
404. Did this happen once, or did it go on over a period of time? 
1 ONCE _ 
2 OVER TIME ~ GO TO QUESTION 406 
405. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 405 ~ GO TO QUESTION 408 
406. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 406 
407. RECORD ENDING AGE ON LINE 407 
408. Being seriously neglected as a child (for example, not having someone to take care of your 
basic needs, like providing food, a safe place to sleep and live, healthy living space, love, 
supervision, etc.). IF NEEDED: Has this ever happened to you? 
1 YES 
2 NO ~ GO TO QUESTION 413 
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409. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 411 
410. Howald were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 410 ~ GO TO QUESTION 413 
411. Howald were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 411 
412. RECORD ENDING AGE ON LINE 412 
413. Being called names, told you were worthless, put down, ignored for a long period of time, 
or other types of neglect as a child by one of your parents or caregivers. IF NEEDED: 
Has this ever happened to you? 
1 YES 
2 NO ~ GO TO QUESTION 418 
414. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 416 
415. Howald were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 415 ~ GO TO QUESTION 418 
416. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 416 
417. RECORD ENDING AGE ON LINE 417 
418. Being sexually molested or raped. IF NEEDED: Has this ever happened to you? 
1 YES 
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2 NO --+ GO TO QUESTION 423 
419. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME --+ GO TO QUESTION 421 
420. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 420 --+ GO TO QUESTION 423 
421. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 421 
422. RECORD ENDING AGE ON LINE 422 
423. Being attacked by someone not close to you or by a stranger. IF NEEDED: Has this ever 
happened to you? 
1 YES 
2 NO --+ GO TO QUESTION 428 
424. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME --+ GO TO QUESTION 426 
425. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 425 --+ GO TO QUESTION 428 
426. Howald were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 426 
427. RECORD ENDING AGE ON LINE 427 
428. Being attacked by someone close to you, like a relative or boyfriend or girlfriend. IF 
NEEDED: Has this ever happened to you? 
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1 YES 
2 NO ~ GO TO QUESTION 433 
429. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 431 
430. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 430 ~ GO TO QUESTION 433 
431. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 431 
432. RECORD ENDING AGE ON LINE 432 
433. Seeing someone being badly hurt or killed. IF NEEDED: Has this ever happened to you? 
1 YES 
2 NO ~ GO TO QUESTKlN 438 
434. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 436 
435. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 435 ~ GO TO QUESTION 438 
436. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 436 
437. RECORD ENDING AGE ON LINE 437 
438. Being in a fire, flood or other disaster. IF NEEDED: Has this ever happened to you? 
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1 YES 
2 NO ~ GO TO QUESTION 443 
439. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 441 
440. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 440 ~ GO TO QUESTION 443 
441. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 441 
442. RECORD ENDING AGE ON LINE 442 
443. Being threatened with a weapon, held captive, or kidnapped. IF NEEDED: Has this ever 
happened to you? 
1 YES 
2 NO ~ GO TO QUESTION 448 
444. Did this happen once, or did it go on ove~ a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 446 
445. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 445 ~ GO TO QUESTION 448 
446. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 446 
447. RECORD ENDING AGE ON LINE 447 
448. Being almost killed or badly hurt, such as in an accident. IF NEEDED: Has this ever 
happened to you? 
171 
1 YES 
2 NO ~ GO TO QUESTION 453 
449. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 451 
450. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 450 ~ GO TO QUESTION 453 
451. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 451 
452. RECORD ENDING AGE ON LINE 452 
453. Being in direct military combat in a war. IF NEEDED: Has this ever happened to you? 
1 YES 
2 NO ~ GO TO QUESTION 458 
454. Did this happen once, or did it go on over- a period of time? 
1 ONCE 
2 OVER TIME -7 GO TO QUESTION 456 
455. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 455 -7 GO TO QUESTION 458 
456. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 456 
457. RECORD ENDING AGE ON LINE 457 
458. Finding out that someone close to you such as a family member or close friend had died 
or was in a bad accident. IF NEEDED: Has this ever happened to you? 
1 YES 
2 NO -7 GO TO QUESTION 463 
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459. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 461 
460. Howald were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 460 ~ GO TO QUESTION 463 
461. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 461 
462. RECORD ENDING AGE ON LINE 462 
463. Have you had any other very bad experience that was not on this list? 
1 YES 
2 NO ~ GO TO QUESTION 469 
464. What was that? RECORD BAD EXPERIENCE ON LINE 464. 
465. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 467 
466. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 466 ~ GO TO QUESTION 469 
467. Howald were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 467 
468. RECORD ENDING AGE ON LINE 468 
IF RESPONDENT ANSWERED "NO" TO ALL OF THE EVENTS DESCRIBED IN QUESTIONS 
403-467, GO TO QUESTION 520. 
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PSS-SR 
469. For the following questions, think about what effect this event (or these events) may have 
had on you throughout your life. 
Because of something that happened to you, did you ever have upsetting thoughts or 
images about the traumatic event that came into your head when you did not want them 
to? 
1 YES 
2 NO ~ GO TO QUESTION 472 
470. How old were you when you first started feeling like this? RECORD AGE ON LINE 470. 
471. How old were you when you stopped feeling like this? If it's still going on, just give me 
your current age. RECORD AGE ON LINE 471. 
472. Because of something that happened to you, did you ever have bad dreams or 
nightmares about the traumatic event? 
1 YES 
2 NO ~ GO TO QUESTION 475 
473. Howald were you when you first started having these? RECORD AGE ON LINE 473. 
474. Howald were you when you stopped having these? If it's still going on, just give me your 
current age. RECORD AGE ON LINE474. 
475. Because of something that happened to you, did you ever relive the traumatic event, 
acting or feeling as if it were happening again? 
1 YES 
2 NO ~ GO TO QUESTION 478 
476. How old were you when you first started feeling like this? RECORD AGE ON LINE 476. 
477. How old were you when you stopped feeling like this? If it's still going on, just give me 
your current age. RECORD AGE ON LINE 477. 
478. Because of something that happened to you, did you ever feel emotionally upset when 
you were reminded of the traumatic event (for example, feeling scared, angry, sad, guilty, 
etc.)? 
1 YES 
2 NO ~ GO TO QUESTION 481 
479. How old were you when you first started feeling like this? RECORD AGE ON LINE 479. 
174 
480. How old were you when you stopped feeling like this? If it's still going on, just give me your 
current age. RECORD AGE ON LINE 480. 
481. Because of something that happened to you, did you ever experience physical reactions 
when you were reminded of the traumatic event (for example, breaking out in a sweat, 
heart beating faster)? 
1 YES 
2 NO ~ GO TO QUESTION 484 
482. How old were you when you first started feeling like this? RECORD AGE ON LINE 482. 
483. How old were you when you stopped feeling like this? If it's still going on, just give me 
your current age. RECORD AGE ON LINE 483. 
484. Because of something that happened to you, did you ever try not to think about, talk 
about, or have feelings about the traumatic event? 
1 YES 
2 NO --+ GO TO QUESTION 487 
485. How old were you when you first started doing this? RECORD AGE ON LINE 485. 
-
486. How old were you when you stopped doing this? If it's still going on, just give me your 
current age. RECORD AGE ON LINE 486. 
487. Because of something that happened to you, did you ever try to avoid activities, people, 
or places that reminded you of the traumatic event? 
1 YES 
2 NO ~ GO TO QUESTION 490 
488. How old were you when you first started doing this? RECORD AGE ON LINE 488. 
489. Howald were you when you stopped doing this? If it's still going on, just give me your 
current age. RECORD AGE ON LINE 489. 
490. Because of something that happened to you, were you ever not able to remember an 
important part of the traumatic event? 
1 YES 
2 NO ~ GO TO QUESTION 493 
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491. How old were you when you first started having this problem? RECORD AGE ON LINE 
491. 
492. How old were you when you stopped having this problem? If it's still going on, just give 
me your current age. RECORD AGE ON LINE 492. 
493. Because of something that happened to you, did you ever have much less interest or 
participate much less often in important activities? 
1 YES 
2 NO ~ GO TO QUESTION 496 
494. Howald were you when you first started doing this? RECORD AGE ON LINE 494. 
495. Howald were you when you stopped doing this? If it's still going on, just give me your 
current age. RECORD AGE ON LINE 495. 
496. Because of something that happened to you, did you ever feel distant or cut off from 
people around you? 
1 YES 
2 NO ~ GO TO QUESTION 499 
497. How old were you when you first started feeling like this? RECORD AGE ON LINE 497. 
498. Howald were you when you stopped feeling like this? If it's still going on, just give me 
your current age. RECORD AGE ON LINE 498. 
499. Because of something that happened to you, did you ever feel emotionally numb (for 
example, being unable to cry or unable to have loving feelings)? 
1 YES 
2 NO --+ GO TO QUESTION 502 
500. Howald were you when you first started feeling like this? RECORD AGE ON LINE 500. 
501. How old were you when you stopped feeling like this? If it's still going on, just give me 
your current age. RECORD AGE ON LINE 501. 
502. Because of something that happened to you, did you ever feel as if your future plans or 
hopes would not come true (for example, you would not have a career, marriage, 
children, or a long life)? 
1 YES 
2 NO ~ GO TO QUESTION 505 
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503. Howald were you when you first started feeling like this? RECORD AGE ON LINE 503. 
504. Howald were you when you stopped feeling like this? If irs still going on, just give me 
your current age. RECORD AGE ON LINE 504. 
505. Because of something that happened to you, did you ever have trouble falling or staying 
asleep? 
1 YES 
2 NO --+ GO TO QUESTION 508 
506. Howald were you when you first started having this problem? 
RECORD AGE ON LINE 506. 
507. Howald were you when you stopped having this problem? If it's still going on, just give 
me your current age. RECORD AGE ON LINE 507. 
508. Because of something that happened to you, did you ever feel irritable or have fits of 
anger? 
1 YES 
2 NO --+ GO TO QUESTION 511 
509. How old were you when you first started feeling like this? RECORD AGE ON LINE 509. 
510. How old were you when you stopped feeling like this? If it's still going on, just give me 
your current age. RECORD AGE ON LINE 510. 
511. Because of something that happened to you, did you ever have trouble concentrating (for 
example, drifting in and out of conversations, losing track of a story on television, 
forgetting what you read)? 
1 YES 
2 NO --+ GO TO QUESTION 514 
512. How old were you when you first started having this problem? 
RECORD AGE ON LINE 512. 
513. How old were you when you stopped having this problem? If it's still going on, just give 
me your current age. RECORD AGE ON LINE 513. 
514. Because of something that happened to you, were you ever overly alert (for example, 
checking to see who was around you, being uncomfortable with your back to the door, 
etc)? 
1 YES 
2 NO --+ GO TO QUESTION 517 
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515. Howald were you when you first started having this problem? 
RECORD AGE ON LINE 515. 
516. Howald were you when you stopped having this problem? If it's still going on, just give 
me your current age. RECORD AGE ON LINE 516. 
517. Because of something that happened to you, were you ever jumpy or easily startled (for 
example, when someone walked up behind you)? 
1 YES 
2 NO ~ GO TO QUESTION 520 
518. Howald were you when you first started having this problem? 
RECORD AGE ON LINE 518. 
519. Howald were you when you stopped having this problem? If it's still going on, just give 
me your current age. RECORD AGE ON LINE 519. 
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A-2: DSM-IV Criteria for PTSD 
Criteria A: The person has been exposed to a traumatic event in which both of the 
following were present: 
others. 
1. the person experienced, witnessed, or was confronted with an event or events that 
involved actual 
or threatened death or serious injury, or a threat to the physical integrity of self or 
2. the person's response involved intense fear, helplessness, or horror. 
Criteria B: The traumatic event is persistently re-experienced in one (or more) of the 
following ways: 
1. recurrent and intrusive distressing recollections of the event, including images, 
thoughts or perceptions 
2. recurrent distressing dreams of the event 
3. acting or feeling as if the traumatic event were recurring (includes a sense of reliving 
the experience, illusions, hallucinations, and dissociative flashback episodes, 
including those that occur on awakening or when intoxicated) 
4. intense psychological distress at exposure to internal or external cues that symbolize 
or resemble an aspect of the traumatic event. 
5. physiological reactivity on exposure to internal or external cues that symbolize or 
resemble an aspect of the traumatic event. 
Criteria C: Persistent avoidance of stimuli associated with the trauma and numbing of 
general responsiveness (not present before the trauma), as indicated by three (or more) of 
the following: 
1. efforts to avoid thoughts, feelings or conversations associated with the trauma 
2. efforts to avoid activities, places, Of people that arouse recollections of the trauma 
3. inability to recall an important aspect of the trauma 
4. markedly dim inished interest or participation in significant activities 
5. feelings of detachment or estrangement from others 
6. restricted range of affect (e.g., unable to have loving feelings) 
7. sense of a foreshortened future (e.g., does not expect to have a career, marriage, 
children, or a normal life span) 
Criteria 0: Persistent symptoms of increased arousal (not present before the trauma), as 
indicated by two (or more) of the following: 
1. difficulty falling asleep or staying asleep 
2. irritability or outbursts of anger 
3. difficulty concentrating 
4. hypervigilance 
5. exaggerated startle response 
Criteria E: Duration of the disturbance (symptoms in Criteria B, C, and D) is more than one 
month. 
Criteria F: The disturbance causes clinically significant distress or impairment in social, 
occupational, or other important areas of functioning. 
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APPENDIX 8 
IPVV Questionnaire Items 
403. Have any of the following things ever happened to you? Being hit, shaken, shoved hard, 
slapped, burned, beaten, choked, kicked, tied up, locked in a closet or other small place, 
punched, or thrown as a child. [PHYSICAL ABUSE ITEM 1] (1 pt) 
1 YES 
2 NO ~ GO TO QUESTION 408 
404. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 406 
405. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 405 ~ GO TO QUESTION 408 
406. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 406 
407. RECORD ENDING AGE ON LINE 407 
413. Being called names, told you were worthless, put down, ignored for a long period of time, 
or other types of neglect as a child by one of your parents or caregivers. IF NEEDED: 
Has this ever happened to you? 
[EMOTIONAL ABUSE ITEM 1] (1 point) 
1 YES 
2 NO ~ GO TO QUESTION 418 
414. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 416 
415. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 415 ~ GO TO QUESTION 418 
416. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 416 
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417. RECORD ENDING AGE ON LINE 417 
418. Being sexually molested or raped. IF NEEDED: Has this ever happened to you? 
[SEXUAL ABUSE ITEM] (2 pts) 
1 YES 
2 NO ~ GO TO QUESTION 423 
419. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 421 
420. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 420 ~ GO TO QUESTION 423 
421. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 421 
422. RECORD ENDING AGE ON LINE 422. 
423. Being attacked by someone not close to you or by a stranger. IF NEEDED: Has this ever 
happened to you? 
[PHYSICAL ABUSE ITEM 2] (1 pt) 
1 YES 
2 NO ~ GO TO QUESTION 428 
424. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 426 
425. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 425 ~ GO TO QUESTION 428 
426. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
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RECORD STARTING AGE ON LINE 426 
427. RECORD ENDING AGE ON LINE 427 
428. Being attacked by someone close to you, like a relative or boyfriend or girlfriend. IF 
NEEDED: Has this ever happened to you? 
[PHYSICAL ABUSE ITEM 3] (1 pt) 
1 YES 
2 NO ~ GO TO QUESTION 433 
429. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 431 
430. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 430 ~ GO TO QUESTION 433 
431. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 431 
432. RECORD ENDING AGE ON LINE 432 
443. Being threatened with a weapon, held captive, or kidnapped. IF NEEDED: Has this ever 
happened to you? [EMOTIONAL ABUE ITEM 2] (2 pts) 
1 YES 
2 NO ~ GO TO QUESTION 448 
444. Did this happen once, or did it go on over a period of time? 
1 ONCE 
2 OVER TIME ~ GO TO QUESTION 446 
445. How old were you when this happened? If you're having trouble remembering, give me 
your best guess. 
RECORD AGE ON LINE 445 ~ GO TO QUESTION 448 
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446. How old were you during this period of time? Just give me the age range. If you're 
having trouble remembering, just give me your best guess. 
RECORD STARTING AGE ON LINE 446 
447. RECORD ENDING AGE ON LINE 447 
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APPENDIX C 
C-1: TCUDS-II Questionnaire Items 
R SHOULD REFER TO BLUE REFERENCE DATE CALENDAR. Now I want to ask you 
about your possible alcohol or drug use in a general way. Let's think about it in terms of the 
last 12 months that you lived on the outside. For these questions, when I use the term 
"drugs," I am asking you about both illegal and prescription drugs and alcohol. 
During the last 12 months that you lived on the outside ... 
197. Did you use "street" drugs, alcohol, or abuse prescription drugs? 
1 YES 
2 NO ~ GO TO THE INSTRUCTIONS FOR QUESTION 210 




199. Did you try to cut down on your drug use but were unable to do it? 
1 YES 
2 NO 
200. Did you spend a lot of time getting drugs, using them, or recovering from their use? 
1 YES 
2 NO 
201. Did you get so high or sick from drugs that it kept you from doing work, going to school, 
or caring for children? 
1 YES 
2 NO 




203. Did you spend less time at work, school, or with friends so that you could use drugs? 
1 YES 
2 NO 




205. Did your drug use cause problems with family, friends, work, or police? 
1 YES 
2 NO 
206. Did your drug use cause physical health or medical problems? 
1 YES 
2 NO 
207. Did you increase the amount of a drug you were taking so that you could get the same 
effects as before? 
1 YES 
2 NO 









C-2: Modified BRFSS Questions 
R SHOULD REFER TO BLUE REFERENCE DATE CALENDAR. Now I want to ask you 
questions that are more specific about your use of alcohol or drugs before this incarceration. 
210. Other than a few sips, have you ever had an alcoholic beverage, such as liquor, 
beer, wine, or cocktails? 
1 YES 
2 NO ~ GO TO QUESTION 220 
IIF RESPONDENT IS FEMALE ~ GO TO QUESTION 215 
211. Did you ever have a period in your life when you usually drank more than two alcoholic 
beverages per day? 
1 YES 
2 NO ~ GO TO QUESTION 219 
212. Altogether, what was the longest period of time in months or years that you usually drank 
more than two alcoholic beverages per day before this incarceration? RECORD 
MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 212 
213. ENTER YEARS ON LINE 213 
214. Generally, how often did you drink more than two alcoholic beverages per day during 
the 12 months before this incarceration? 
1 never 
2 occasionally 
3 every week 
4 every day 
IIF RESPONDENT IS MALE, GO TO QUESTION 219 
215. Did you ever have a period in your life when you usually drank more than one alcoholic 
beverage per day? 
1 YES 
2 NO ~ GO TO QUESTION 219 
216. What was the longest period of time in months or years you usually drank more than one 
alcoholic beverage per day? RECORD MONTHS AND YEARS, IF APPROPRIATE. 
ENTER MONTHS ON LINE 216 
186 
217. ENTER YEARS ON LINE 217 
218. Generally, how often did you drink more than one alcoholic beverage per day during 
the 12 months before this incarceration? 
1 never 
2 occasionally 
3 every week 
4 every day 
219. On the days you drank during the 12 months before this incarceration, on average 
how many drinks did you have? RECORD WHOLE OR PARTIAL DRINKS USING 
DECIMAL POINT ON ANSWER SHEET. [FOR EXAMPLE, RECORD HALF A 
DRINK AS 0.5] 
A "DRINK" IS 1 CAN (12 OZ) OR BOTTLE OF BEER (12 OZ), 1 (4-5 OZ) GLASS OF 
WINE, 1 COCKTAIL, OR 1 SHOT OF LIQUOR. IF RESPONDENT REPORTS 32 OR 
40 OZ CAN OF BEER, DIVIDE OUNCES BY 12 AND RECORD 2 OR 3 PLUS 
PARTIAL QUANTITIES. 
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C-3: Modified NIDA Substance Abuse Scale 
It is normal that people have at least tried a few drugs. Please tell me about specific types of 
drugs you may have ever used, including the legal use of medicines such as pain killers and 
tranquilizers. I'll say a group name and then you can tell me if you have ever used any of them. 
Then I will ask you how old you were when you first used the drug and a few questions about how 
often you used the drug. 
220. Have you ever used marijuana, which is also called nickel or dime bag, weed, blunt, 
roach, Mary Jane, THC, hashish, hash oil, reefer, or pot? 
1 YES 
2 NO ~ GO TO QUESTION 225 
221. How old were you when you first used marijuana? 
222. Altogether, what was the longest period of time in months or years that you used 
marijuana? RECORD MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 222 
223. ENTER YEARS ON LINE 223 




3 every week 
4 every day 
225. Have you ever used heroin also known as "tar," "jones", "brother," or "Versace"? 
1 YES 
2 NO ~ GO TO QUESTION 230 
226. How old were you when you first used heroin? 
227. Altogether, what as the longest period of time in months or years that you used 
heroin? RECORD MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 227 
228 ENTER YEARS ON LINE 228 




3 every week 
4 every day 
230. Have you ever used other opiates or analgesics, such as morphine J methadone, opium, 
salvia, codeine, Oxycontin, Hydrocodone, Lortab, Demerol J Vicodin, or Percocet? 
1 YES 
2 NO -+ GO TO QUESTION 235 
231. How old were you when you first used other opiates or analgesics? 
232. Altogether, what was the longest period of time in months or years that you used 
other opiates or analgesics? RECORD MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 232 
233. ENTER YEARS ON LINE 233 
234. Generally, how often did you use other opiates or analgesics during the 12 months 
before this incarceration? 
1 never 
2 occasionally 
3 every week 
4 every day 
235. Have you ever used either cocaine, also known as coke or blow; or crack, also known 
as rock? -
1 YES 
2 NO -+ GO TO QUESTION 240 
236. How old were you when you first used cocaine or crack? 
237. Altogether, what was the longest period of time in months or years that you used 
cocaine or crack? RECORD MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 237 
238. ENTER YEARS ON LINE 238 




3 every week 
4 every day 
240. Have you ever used tranquilizers or sedatives, such as Thorazine, Melaril, Special K, 
benzo, downers, Ativan, Valium, Xanax, or Librium? 
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1 YES 
2 NO ~ GO TO QUESTION 245 
241. How old were you when you first used tranquilizers? 
242. Altogether, what was the longest period of time in months or years that you used 
tranquilizers? RECORD MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 242 
243. ENTER YEARS ON LINE 243 
244. Generally, how often did you use tranquilizers or sedatives during the 12 months 
before this incarceration? 
1 never 
2 occasionally 
3 every week 
4 every day 
245. Have you ever used amphetamines, such as speed, crank, uppers, crystal meth, ice, 
ecstasy, XTC, or X? 
1 YES 
2 NO ~ GO TO QUESTION 250 
246. How old were you when you first used amphetamines? 
247. Altogether, what was the longest period of time in months or years that you used 
amphetamines? RECORD BOTH MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 247 
248. ENTER YEARS ON LINE 248 




3 every week 
4 every day 
250. Have you ever used barbiturates, such as Quaaludes, yellows, or rods? 
1 YES 
2 NO ~ GO TO QUESTION 255 
251 . How old were you when you first used barbiturates? 
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252. Altogether, what was the longest period of time in months or years that you used 
barbiturates? RECORD BOTH MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 252 
253. ENTER YEARS ON LINE 253 




3 every week 
4 every day 
255. Have you ever used hallucinogens, such as acid, LSD, mescaline, mushrooms, or 
peyote? 
1 YES 
2 NO -) GO TO QUESTION 260 
256. How old were you when you first used a hallucinogen? 
257. Altogether, what was the longest period of time in months or years that you used 
hallucinogens? RECORD BOTH MQNTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 257 
258. ENTER YEARS ON LINE 258 




3 every week 
4 every day 
260. Have you ever used PCP, also known as flakes, lovely, or angel dust? 
1 YES 
2 NO -) GO TO QUESTION 265 
261. How old were you when you first used PCP? 
262. Altogether, what was the longest period of time in months or years that you used 
PCP? RECORD BOTH MONTHS AND YEARS, IF APPROPRIATE 
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ENTER MONTHS ON LINE 262 
263. ENTER YEARS ON LINE 263 
264. Generally, how often did you use PCP during the 12 months before this incarceration? 
1 never 
2 occasionally 
3 every week 
4 every day 
265. Have you ever used an inhalant, such as huffing, glue, thinner, aerosols, paint spray, 
nitrate, rush, climax, locker room, whippets, or poppers? 
1 YES 
2 NO ~ GO TO QUESTION 270 
266. How old were you when you first used an inhalant? 
267. Altogether, what was the longest period of time in months or years that you used 
inhalants? RECORD BOTH MONTHS AND YEARS, IF APPROPRIATE 
ENTER MONTHS ON LINE 267 
268. ENTER YEARS ON LINE 268 




3 every week 
4 every day 
270. HAND R SHOWCARD #12. R SHOULD ALSO REFER TO BLUE REFERENCE DATE 
CALENDAR. In the last 12 months you lived on the outside, which drug caused you 
the most serious problem? 
1 none of them 
2 alcohol 
3 marijuana or hashish, which are also called nickel, dime bag, weed, blunt, roac 
mary jane, THC, hash oil, reefer, or pot 
4 hallucinogens, such as LSD, which is also called acid; PCP, which is also callet 
flakes, angel dust, or lovely; psychedelics, mescaline, mushrooms, or peyote 
5 inhalants, which are also called huffing, glue, thinner, aerosols, paint spray, 
nitrate, 
rush, climax, locker room, whippets, or poppers 
6 crack, which is also known as rock, or freebase 
7 heroin and cocaine, mixed together as a speedball 
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8 cocaine by itself, which is also known as coke or blow 
9 heroin by itself, which is also called tar, jones, brother, or Versace 
10 non-prescription street methadone 
11 other opiates, such as opium, morphine, methadone, salvia, codeine, Oxycontin, 
Hydrocodone, Lortab, Demerol, Vicodin, or Percocet 
12 methamphetamines, which is also called meth, crystal meth, or ice 
13 amphetamines, such as speed, crank, uppers, ecstasy, XTC, or X 
14 tranquilizers, barbiturates, or sedatives, such as Thorazine, Melaril, 
Special K, Ativan, Valium, or Librium, which are also called downers, 
benzo, Quaaludes, yellows, or rods 
271. How many times before this incarceration have you ever been in an alcohol or drug 
treatment program? Do not include AA, NA, or CA meetings. 
1 never 
2 1 time 
3 2 times 
4 3 times 
5 4 or more times 
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C-4: DSM-IV Criteria for Substance Abuse and Substance Dependency 
Substance Abuse 
Substance abuse is defined as a maladaptive pattern of substance use leading to clinically 
significant impairment or distress as manifested by one (or more) of the following, occurring within 
a 12-month period: 
1. Recurrent substance use resulting in a failure to fulfill major role obligations at work, 
school, or home 
2. Recurrent substance use in situations in which it is physically hazardous 
3. Recurrent substance-related legal problems 
4. Continued substance use despite having persistent or recurrent social or 
interpersonal problems caused or exacerbated by the effects of the substance 
The symptoms for abuse have never met the criteria for dependence for this class of substances. 
Substance Dependence 
Substance dependence is defined as a maladaptive pattern of substance use leading to clinically 
significant impairment or distress, as manifested by three (or more) of the following, occurring any 
time in the same 12-month period: 
1. Tolerance, as defined by either or the following: (a) a need for markedly increased 
amounts of the substance to achieve intoxication or the desired effect or (b) markedly 
dim inished effect with continued use of the substance. 
2. Withdrawal, as manifested by either of the following: (a) the characteristic withdrawal 
syndrome for the substance or (b) the same substance is taken to relieve or avoid 
withdrawal symptoms. 
3. The substance is often taken in larger amounts or over a longer period than intended. 
4. There is a persistent desire or unsuccessful efforts to cut down or control substance 
use. 
5. A great deal of time is spent in activities necessary to obtain the substance, use the 
substance, or recover from its effects. 
6. Important social, occupational, or recreational activities are given up or reduced 
because of 
substance use. 
7. The substance use is continued despite knowledge of having a persistent physical or 
psychological 
problem that is likely to have been caused or exacerbated by the substance 
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APPENDIXD 
TBI-01: Step 1: Briefly describe injury in text box by entering cause or other 
description of the injury. 
TBI-01 a: Etiology of injury: Transportation (TR); Self-inflicted violence (SV); Other-
inflicted violence, not blast injury (OV); Blast injury (BL); Falls (FA); Sports (SP); 
Other (OT) 
oTR oSV oOV 
o BL 0 FA 0 SP 
oOT 
o YES 0 NO 
o YES 0 NO 
juvenile detention (JD), jail (JL), prison (PR), or military prison 0 NO 0 JD 
o JL 0 PR 0 MP 
rred during incarceration.] Were you drinking or 
TBI-01 g: Were you knocked out or did you lose consciousness from this injury? 
TBI-01 h: [If yes] How long? [pause for inmate to respond] 
1 =Fewer than 5 minutes 
TBI-01 i: [If not knocked out] Did the injury cause you to become dazed or confused? 
TBI-01j: [If not knocked out] Did you forget what happened before or after? 
TBI-0112: [If hospitalized] Were you discharged to home (HM), rehabilitation facility 0 HM 
(RF), nursing home (NH), jailor prison or juvenile detention (JL), or other (OT)? [TBI- 0 NH 
01m oOT 
TBI-01 m: [If not treated in ED or hospital] Did you receive any other medical 
attention? 
TBI-01 m1: [If yes] Was it in doctor's office or linic (MD), school/college n 
or other healthcare rovider NU or infirma 
oYES 0 NO 
olN 
[If yes to any type of altered consciousness] Did the injury cause you to have any of the following problems 
or did of roblems r? 
TBI-010: Headaches? 0 NO 
o YES, but went away 
TBI-01 p: Dizziness or balance problems? 




o YES, and remain 
TBI-01 q: Blurred vision or another vision problem? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 r: Tiredness or fatigue? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 s: Seizures? oNO 
o YES, but went away 
o YES, and remain 
TBI-Ot: Trouble remembering things or solving problems? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 u: Trouble concentrating or paying attention? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 v: Losing your train of thought? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 w: Difficulty learning new information? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 x: Difficulty reading, writing, or doing math? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 y: Reacting slowly or feeling foggy? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 z: Managing stress or emotional upsets? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 aa: Controlling your temper? oNO -
o YES, but went away 
o YES, and remain 
TBI-01 ab: Trouble going to sleep or staying asleep? oNO 
o YES, but went away 
o YES, and remain 
TBI-1 ac: Feeling irritable, easily annoyed, or grouchy? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 ad: Mood changes, such as feeling depressed or anxious? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 ae: Making sexual comments, sexual advances, or sexual acts oNO 
you should not have made? o YES, but went away 
o YES, and remain 
TBI-01 af: Bothered by lights or noise? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 ag: Controlling alcohol or drug use? oNO 
o YES, but went away 
o YES, and remain 
TBI-01 ah: Other problem ~ oNO 
o YES, but went away 
o YES, and remain 
TBI-01 ah1: [If yes] Specify in space. ~ 
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T81-01 ai: After the injury, did your friends or family members say you acted 
differently or did you have more trouble in school? 0 YES 0 NO 
T81-01 ai1: [If yes] Describe change. • 
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